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Lieutenant-Governor  of  the  Province  of  British  Cuhimbia. 

May  it  please  Your  Honour  : 

The  Annual  Report  of  the  Provincial  Mineralogist  upon  the  Mining  Industry  of  the 
Province  for  the  year  1914  is  herewith  respectfully  submitted. 

RICHARD  McBRIDE, 
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REPORT   OF  THE   BUREAU   OF   MINES 


WILLIAM  FLEET  ROBERTSON,  PROVINCIAL  MINERALOGIST. 


To  the  Honourable  Sir  Richard  McBride,  K.C.}r.G., 
Minister  of  Mines. 

Sir, — I  have  the  honour  to  submit  herewith  my  Annual  Report  on  the  Mining  Industry 
of  the  Province  for  the  year  ending  December  31st,  1914. 

Tlie  statistical  tables  give  the  total  mineral  output  of  the  Province  to  date,  and  show  in 
considerable  detail  the  actual  mineral  production  of  the  past  year,  as  based  on  smelter  or  mill 
returns ;  also,  a  summary  of  the  production  of  each  of  the  last  four  years,  thus  illustrating  by 
comparison  the  progress  made  in  productive  mining  during  this  period. 

To  facilitate  comparison  with  information  previously  given,  I  have  retained,  as  closely  as 
was  possible,  the  general  form  already  established  for  such  tables  and  fur  the  Report. 

I  have  the  honour  to  be. 
Sir, 
Your  obedient  servant. 


Bnreitn  of  Mines,    Victoria,  B.C., 

April  18th,  1915. 


WILLIAM  FLEET  ROBERTSON, 

Pro  vine  ial  Mi  neralogist. 
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MINERAL   PRODUCTION   OP   BRITISH   COLUMBIA. 


METHOD  OF  COMPUTING  PRODUCTION. 

In  asseinbliiig  the  output  of  the  lode  mines  in  the  following  tables,  the  established  custom 
of  tliis  Bureau  has  been  adhered  to,  viz.  :  Tlie  output  of  a  mine  for  the  year  is  considered  that 
amount  of  ore  for  which  the  smelter  or  mill  returns  have  been  received  during  the  year.  This 
system  does  not  give  the  exact  amount  mined  during  the  year,  but  rather  the  amount  credited 
to  the  mine  on  the  company's  books  during  such  year. 

For  ore  shipped  in  December  the  smelter  returns  are  not  likely  to  be  received  until 
Febriuir}'  in  the  new  year,  or  later,  and  have,  consequently,  to  be  carried  over  to  the  credit  of 
such  new  year.  This  plan,  however,  will  be  found  very  approximate  for  each  year,  and 
ultimately  correct,  as  ore  not  credited  in  one  year  is  credited  in  the  next. 

In  the  lode  mines  tables,  the  amount  of  the  shipments  has  been  obtained  from  certified 
returns  received  from  the  various  mines,  as  provided  for  in  the  "  Inspection  of  Metalliferous 
Mines  Act,  1897."  In  calculating  the  value  of  the  products,  the  average  prices  for  the  year 
in  the  New  York  Metal  Market  have  been  used  as  a  basis.  For  silver  9.5  per  cent.,  for  lead 
90  per  cent.,  and  for  zinc  85  per  cent,  of  such  market  prices  have  been  taken.  Treatment  and 
other  charges  have  not  been  deducted,  except  that  in  copper  the  amount  of  metal  actually 
recovered  has  been  taken,  thus  covering  loss  in  slags. 


TABLE  I. — Total  Production  for  all  Years  up  to  and  including  1914. 

Gold,  placer $  73,269,603 

Gold,  lode 81,595,.516 

Silver 37,709,-282 

Lead 31,468,4)i2 

Copper 86,939,370 

Coal  and  coke 149,814,462 

Building-stone,  bricks,  etc 23,827, 101 

Other  metals,  zinc,  etc 2,198,949 

Total .1486,822,745 

TABLE  II. — Production    for   each  Year  from  1852  to  191.3  (inclusive). 

1852  to  1892  (inclusive) .?  81,090,069 

1893 3,588,413 

1894 4,225,717 

1895 5,643,042 

1896 7,507,956 

1897 10,4.55,268 

1898 10,906,861 

1899 12,.')93,131 

1900 16,344,751 

1901 20,086,780 

1902 17,486,5.50 

1903 17,495,9.54 

1904 18,977,359 

1905   22.461,325 

1906  24,980,546 

1907 25,882,560 

1908 2.3,851,277 

1909 24,443,025 

1910  26,377,066 

1911 23,499,072 

1912 32,440,800 

1913 .30,296,.398 

1914 26,388,825 

Total $486,822,745 
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Table  111.  gives  a  statement  in  detail  of  the  quantities  and  value  of  the  difierent  mineral 
products  for  the  years  1912,  1913,  and  1914.  It  has  been  impossible  as  yet  to  collect  complete 
statistics  regarding  building-stone,  lime,  bricks,  tiles,  and  other  miscellaneous  products,  but 
such  figures  as  it  has  been  possible  to  secure  are  given  in  some  detail  in  Table  "V. 

TABLE  111. 

Quantities  and  Value  of  Mineral  Products  for  1912,  1913,  and  1914. 


Customary 
Measure. 

1912. 

1913. 

1914. 

Quantitj-. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold,  placer 

,.     lode 

Silver 

Oiuices.        .    . 

$       555,500 
5,322,442 
1,810,045 

272,254 
3,465,856 

$       510,000 
5,627,490 
1,968,606 
2,175,832 
7,094,489 
324,421 
7,481,190 
1,716,270 
3,398,100 

"'"247,170 

3,602,180 

50,625,048 

45,009,699 

7,866,467 

1,810,967 

234,577 

$       565,000 

II      

»      

Pounds  

Tons,2,246'lt>'. 

257,496 

3,132,108 

44,871,454 

51,456,537 

5,358,280 

2,628,804 

264,333 

5,109,004 
1,876,736 

Lead 

1,805,627.  55.-364,677 

1,771,877 

Copper         

8,408,513 
316,139 
9,200,814 
1,585,998 
3,435,722 

46,460,.305 

6,758,768 

2,137,483 

286,045 

6,121,319 

Zinc 

346,125 

Coal   

6,338,385 

Coke   

Miscellaneous  pro- 
[ducts 

1,407,462 
2,852,917 

$32,440,800 

§30,296,398 

$26,388,825 

TABLE  IV. 
Output  of  Mineral  Products  by  Districts  and  Divisions. 


Divisions. 

Districts. 

1912. 

1913. 

1914. 

1912. 

1913. 

1914. 

$  268,000 

S     226,024 

S     308,807 

Cariboo  Mining  Division 

Quesnel               n                ..... 

$   180,000 

80,000 

8,000 

S     131,000 
55,000 
40,024 

S     166,500 

37.000 

105,307 

467,579 
5,723.004 
6,165,255 

412,748 
5,947,935 
7,092,107 

2,079,177 

4,703,672 

West  K.oote\ay  District  .   . . 

6,311, -205 

371,760 
1,951,315 

581,700 

3,214,751 

45,729 

627,150 
2,258,309 

863,966 

3,305,771 

36,911 

471,534 
1,780,936 

579,563 

3,456,610 

22,562 

Slocan  and  Slocan  City        « 





Trail  Creek                              « 

BocNDABY  District 

8,716,406 

7,925,336 

4,867,029 

Osoyoos,  (irand  Forks  &  Green- 
wood Divisions 

7,903,006 

748.900 

64,500 

6,83.3,902 

1,019,340 

72,094 

4,270,744 

533,991 

62,294 



Yale,  Asheroft,  Kamloops 

LiLLooET  District 

5,000 
11,09.5,556 

71,445 

8,620,803 

38,978 

Coast   Districts  (Nanaimo,   Al- 
berni,      Claj-oquot,      Quatsino, 
Victoria,   Vancouver) 

8,079,957 

§32,440,800 

§30,296,398 

§26,388.825 
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TABLE  VI.— Placer  Gold. 


Table  VI.  contains  the  3-early  production  of  placer  gold  to  date,  as  determined  by  the 
returns,  sent  in  by  the  banks  and  express  companies,  of  gold  transmitted  by  them  to  the  mints, 
and  from  returns  sent  in  by  the  Gold  Commissioners  and  Mining  Recorders.  To  these  yearly 
amounts  one-third  was  added  up  to  the  year  1878  ;  from  then  to  1895  and  from  1898  to  1909, 
one-fifth  ;  and  since  then  one-tenth,  which  proportions  are  considered  to  represent,  approxi- 
mately, the  amount  of  gold  sold  of  which  there  is  no  record.  This  placer  gold  contains  from 
10  to  25  per  cent,  silver,  but  the  silver  value  has  not  been  separated  from  the  totals,  as  it  would 
be  insignificant. 

Yield  of  Placer  Gold  per  Year  to  Date. 

1858 $    705,000 

1859 1,615,070 

1860 2,'2-28,54.3 

1861 2,666,118 

1862 2,656,903 

1863 3,913,563 

1864 3,735,850 

1865 3,491,205 

1866   2,662,106 

1867 2,480,868 

1868 3,372,972 

1869....  1,774,978 

1870 1,.336,956 

1871 1,799,440 

1872 1,610,972 


1873... 

..$  1,305,749 

1888... 

..  $    616,731 

1903... 

...$  1,060,420 

1874... 

. ..     1,844,618 

1889... 

588,923 

1904... 

...     1,115,300 

1875... 

. . .     2,474,004 

1890... 

490,435 

1905     . 

969,300 

1876... 

. .       1,786,648 

1891... 

429,811 

1906  .. 

948,400 

1877... 

. ..     1,608,182 

1892... 

399,526 

1907... 

828.000 

1878  .. 

...     1,275,204 

1893... 

356,131 

1908... 

647,000 

1879... 

. ..     1,290,058 

1894. 

405,516 

1909... 

477,000 

1880  .. 

..       1,013,827 

1895... 

481,683 

1910.. 

540,000 

1881.. 

1,046,737 

1896  .. 

. .        544,026 

1911... 

426,000 

1882... 

954,085 

1897... 

513,520 

1912... 

5.55,500 

1883... 

.    .        794,252 

1898.    . 

643,. 346 

1913   .. 

510,000 

1884   .. 

736,165 

1899 . . . 

. .     1,344,900 

1914    .. 

565,000 

1885   .. 

713,738 

1900 . . . 

..     1,278,724 

1886... 

903,651 

1901... 

970,100 

1887... 

693,709 

1902... 
Total . . . . 

..     1,073,140 

...§73,269,603 

TABLE  VII. — Production  of  Lode  Mines. 


d 

GoLl>. 

Silver. 

Le.\d. 

Copper. 

Zinc. 

TOT.\L 

Oz. 

Value. 

Oz. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Value. 

1887 

17,690 

79,780 

63,192 

70,427 

4,600 

77,160 

227,000 

746,379 

1,496,522 

3,135,343 

6,472,971 

4,292,401 

2,939,413 

3,958,175 

6,1.51,333 

3,917,917 

2,996,204 

3,222,481 

3.439,417 

2,990,262 

2,74.5,448 

2,631,389 

2,.532,742 

2,4,50,241 

1,892,364 

3,132,108 

3,466,856 

3,602,180 

S 

17,331 

75,000 

47,873 

73,948 

4,000 

66,936 

195,000 

470,219 

977,229 

2,100,689 

3,272,836 

2,375,841 

1,663,708 

2,309.200 

2,884,745 

1,941,328 

1,521,472 

1,719,616 

1,971,818 

1,897,320 

1,703,826 

1,321,483 

1,239,270 

1,245,016 

9.58,293 

1,810,045 

1,908,606 

1,876,736 

204,800 

674,500 

166,100 

Xil. 

Xil. 

808,420 

2,135,023 

5,662,623 

16,475,464 

24,199,977 

38,841,135 

31,693,659 

21,862,436 

63,358.621 

51,682,906 

22,536,381 

18,089,283 

36,646,244 

56,580.703 

62.408,217 

47,738,703 

43,19.5,733 

44,396,346 

34,6.58.746 

26.872,397 

44,871,4.54 

55,364,1)77 

50,625,048 

791,648,396 

9,216 

29,813 

6,498 

Xil. 

Xil. 

33,064 

78,996 

189,875 

632,255 

721,384 

1,390,617 

1,077,581 

878,870 

2,691,887 

2,002,733 

824,832 

689,744 

1,421,874 

2,399,022 

2,667,678 

2,291  4.58 

1,632,799 

1,70!),259 

1,386,3,50 

1,0()9,621 

1,805,627 

2,175,8.32 

1,771,877 

31,468,462 

S 

S 

26,547 

1888 

104,813 

1889 

54,371 

1890 

73,948 

1891 

4,000 

1892 

99,999 

1893 

1,170 
6,262 
39,264 
62,259 
10(i,141 
110,061 
138,316 
167,163 
210,384 
236,491 
232,831 
222,042 
238,660 
224,027 
190,179 
265,682 
2.38  224 
267]  701 
228,617 
257,496 
272,254 
247,170 

23,404 
12.5,014 

786,271 
1,244.180 
2,122,821] 
2,201,217 
2,8.57,573 
3,463,381 
4,348,603 
4,888,269 
4,812,616 
4..589,«« 
4,933,102 
4,630,6.39 
4,065,020 
6,282,880 
4,924,090 
5,533,380 
4,726,613 
6,322,442 
6,627,490 
6,109,004 

297,400 

1S94 

324,680 
952,840 
3,818,556 
5,.325,180 
7,271,678 
7,722,.591 
9,997,080 
27,603,746 
29,6,36,0.57 
34,359,921 
35,710,128 
37,692,251 
42,9iX),488 
40,832,720 
47,274,614 
45,607,245 
38,243,934 
36,927,6,56 
61,4.56.637 
46,4(iO,306 
45,009,699 

16,234 

47,642 
190,926 
266,268 
874,781 
1,361,4,53 
1,616,289 
4,446,963 
3,446,673 
4,547,635 
4,678,037 
5,876,222 
8,288,665 
8,166,544 
6,240,249 
5,918,622 
4,871,.512 
4,571,644 
8,408,613 
7,094,489 
6,121,319 

781.342 

1895 
1896 

2,342,397 
4,2.57,179 

1897 

7,0.52,431 

6,629,420 

ISiW 
1900 
1901 
190'' 

6,761,604 
10,069,757 
13,683,044 
11,101,102 

1903 

11,571,367 

12,:!O9,035 

1905 
190<i 



15,180,164 
17,484,102 

16.216,847 

1908 
1909 
1910 
1911 
1912 
1913 
1914 

'  '8,'6bb',666 

4,184,192 
2,634,544 
6,358,280 
6,758,768 
7,866,467 

400,000 
192,473 
129,(W2 
316,139 
324,421 
346,126 

14.477,411 
14,191,141 
13,228,731 
11,4.54.063 
17,6*12,766 
17,190,838 
15,225,061 

To'l 

3,9.58,273 

81,596,616 

66,740,895 

37,709,382 

595,207,906 

86,939,370 

36,302,251 

1,708,250 

239,420,880 

5  Geo.  5  Mineral  Production.  K  11 

TABLE  VIII. — Coal  and  Coke  Production  per  Year  to  Date. 

Coal. 

Year.                                                                             Tons  (2,240  lb.)-  Value. 

Is:j(i-lS81 1,873,9<J7 .?  6.fMI.S,245 

1S8-2 28-2,l.-59 ,S4(i,417 

188.3 213.299 (i:S!I.S97 

1884 394,(170 1,182,210 

lS8.i    2(M,.'>9(j 796,788 

1880 .3J(i,(i:{0 979,908 

1887 4i:{.3(i0 1,240,080 

1888 : 489,.S01 1,467,903 

1889 ,579,8.30 1,739,490 

1890 678,140 2,0.34,420 

1891 1,029,097 3,087,291 

1892 826,.335 2,479,005 

1893 978,294 2,934,882 

1894 1,012,953 3,038,859 

1895 939,6.54 2.818,962 

1896 896,222 2,688,666 

1897 882,854 2,648,562 

189S 1,1,3.5,865 3,407,595 

1899 1,306,324 3,918,972 

liHXI 1,439,.595 4,318,785 

1901 1,460,331 4,380,993 

19<l2    1,397,.394 4,192,182 

19o3 1,168,194   3,504,582 

VMU 1,25.3,628 3,760,884 

1905 1,384,312 4,152,936 

1906 1,517,303 4,.551,909 

1907 1 ,800,067   6,300,235 

1908 1,677,849 5,872,472 

HKJ9 2,006,476 7,022,666 

1910 2,800,046 9,800,161 

1911 2,193,062 7,675,717 

1912 2,628,804 9,200,814 

1913 2,137,483 7,481,190 

1914    1,810,967 6,.338,.385 


Total 41,199,.387  $1.32,507,063 

Coke. 

Year.                                                                      Tons  (2,240  tb.).  Value. 

189.5-97 19,396 $     96,980 

1898  (estimated) .3.5,000   175,000 

1899 34,251 171,255 

mw 85,149 42.5,745 

1901 127,081 6.35,405 

1902  ...  128,015  640,075 

1903  16.5,.543 827,715 

1904 2.38,428 1,192,140 

1905 271,785  1,358,925 

1906 199.227 996,135 

1907 222,913  1,337,478 

1908 247,399 1,484,.394 

1909 2.58,703 1,. 552,218 

1910 218,029 1,. 308,174 

1911 66,005 396,030 

1912 264..333  1,585,998 

1913 286,045 1,716,270 

1914 234,.577 1,407,462 


Total 3,101,869  §17,307,399 
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TABLE  IX. — Production  ix  Detail  op  the 


Year 

Toss. 

GOLD- 

-Placer. 

Gold 

— I^DE. 

Silver. 

District. 

Ounces 

Value. 

Ounces. 

Value. 

Ounces. 

Value. 

S 

$ 

$ 

Cariboo  Division    

1911 

1912 

1913 

1914 

1911 

1912 

1913   1 

1914 

1911 

1912 

1913 

1914 

3.53 

850 

38 

'sio 

270 

",U61 

3,249 

51 

261,987 

6,800 
9,000 
6,550 

8.250 

I.IM 

2,500 

1,500 

1.750 

500 

400 

300 

300 

136,000 
180,000 
131,000 
165,000 

34,000 
50,000 
30,000 

36,000 

10,000 
8,000 
6,000 

6,000 

Qucfinel         M       . 



62 
203 

1,281 

4.196 

48,298 
135,265 

26,297 

70,473 

Atlin  Division 

1911 
1912 
1913 
1914 
1911 
1912 
1913 
1914 

11,250 
14,500 
15,750 

16,100 

3U0 

450 

650 

1,160 

225,000 
290,000 
31,5,000 

322,000 

6,000 
9,000 
13,000 

23.000 

3 

1,355 
1,000 

5lX) 
197 
29 

2.884 

62 

""28,008 

20,670 

10,335 

4,072 

.5y!l 

59,612 

2,653 

1,343 

Liard,  Stikine,    Skeena,    Queen  Charlotte, 
Portland  Canal  Divisions. 

East  Kootena.v 

27.323 
5,868 
4,714 

131,509 

13,836 
3,391 

2,678 

68.516 

Fort  Steele  Division ..   

imi 

1912 
1913 
1914 
1911 
1912 
1913 
1914 

30,543 
29,910 
32,626 

33.384 

150 
100 
lOO 

SO 

'3,600 
2,000 
2,000 
1,000 

330,235 
376.918 
362.311 
482.080 

l'67,23i 
217,821 
20.5.796 

256,374 

20.400 
10,000 

7.405 
4,7.56 

4,279 
2,701 

1911 
1912 
1913 
1914 
1911 
1912 
1913 
1914 
1911 
1012 
1913 

1914 
lull 
1912 
1913 
1914 
lUll 
1912 
1913 

1914 

671 
32,741 
92,472 
63,441 

45.466 
103,629 
116,206 
104,510 

39,7.56 
.52,323 
79,843 
57,879 
254,062 
243,870 
2.53,870 

297,250 

746 

4.51 
.546 

149 

1.244,819 
1,989.084 
1.5.44,795 
1,093,229 

.54 

150 

4,257 

'.557 
279 

4 
80 
25 

100 

47 
198 

252 

13 

17,640 
17,513 
26,324 

15,298 

116.6s3 
132,073 
137.1X14 
138.568 

89 
54 
8 

87,745 
104,849 
101,195 

84.908 

83 

1,653 

.517 

2,067 

971 

4,0!)2 

5,209 

269 

361,619 

361,9<I4 

544,117 

316.210 

2,411,837 

2,729,949 

2.831,873 

2,834,201 

1,17.S 

1,S40 

1,116 

165 

'  1,813,690 
2,167,229 
2.091.701 

1.775.048 

77, 376 
301,755 
447,015 

329.588 

793,926 

1,657,105 

1,S41.226 

1.775,975 

76.774 

164.1.S2 

129,011 

160,268 

88,076 

87,.5:i0 

10;).5S5 

136.186 

67.8J4 
4.3,.536 
23,397 
U.295 

326,849 
3«l,341 
394,048 
347.b81 

39,183 

174,384 
2.53,!X)5 

171.714 

Slocaii  and  Slocan  City 

402,044 

957,(m 
1.045,816 

925.283 

Nelson  Division 

60 
50 
50 

1,000 

1,000 
1,000 

38,878 
94,881 
73,278 

78,280 

44,602 

50,584 

62,244 

70,962 

ICO 
225 

IW 

100 

50 

50 
50 
50 
50 

100 

150 

150 

50 
100 
100 

150 

2,000 

4,.500 
2.00CJ 

2.000 

1.600 

1,000 
1.000 
1,000 
I.uOu 
2,000 
3,000 
3,000 
1,0011 
2,000 
2,000 
3,000 

34,376 

25,1.59 
13,28!) 
5,886 

(Grand     Forks,    Orcenwood    and  Osotoos 
Divisions.) 

1911 
1912 
1913 
1914 
1911 

ivn2 

1913 

1914 

19  il 
1912 
1913 
1914 

185,517 
225,000 
223,819 
181,2!!8 

Yale,  Ashcroft  and  Kamloops  Divisions.   

1 
35 

52 

20 

724 

1,075 

335 
15 
343 

iso 
8 

174 

25 

14 

.517 
j             289 

126 
57 

72 

30 

1911 
1912 
1913 
1914 

84 

840 

120 

2.50 
250 
1,50 

160 

5,000 
5,000 

3,1HXI 

3,000 

71 

1,467 

295 

390 

Const 

l,3(i8 

231 

28.277 
4.775 

168 

803 

(Nanaimo,      Allicrni,      Clayoquot,      (Juat- 
sino.  New  Westminster,  Vancouver,  and 
Victoria  Divisions.) 

1911 
1912 
1913 
1914 

1911 
1912 
1913 

1914 

143,2'.2 
212.875 

2;il,28<i 

256,463 

50 
50 
.50 

50 

1,000 
1,000 
1,000 

1.000 

456,000 
655,.500 
510,000 

565,000 

5,815 
2.497 

4,.560 

3.908 

120,196 
51,613 

94.255 

80.778 

4,72.5,.513 

5,322,442 

;      .5,627,490 

5.109.U04 

100.956 

98.4(iS 

1        102.739 

91,674 

1 

51,109 
.56,905 
,58.3.56 
47.710 

1 .770.755 
2,688,532 
:  2,663,809 

'2,176.971 

21,300 
27,775 
25,500 

28.250 

228,617 
257.490 
.179  .3.54 

247;i70 

;     1,89S,.364 

1    3,132.108 

3,465,856 

1    3,002.180 

958,293 

1,810,045 
1.96S.tW 

1.876,736 
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Metalliferous  Mines,  etc.,  for  1911,   li)!'.',   l!)!.'!,  and  IdH. 


Lrad. 

CoprKR.               1              Zinc               ! 

1 

Totals  for  Divisions.                    ' 

totalh  kor 
Districts. 

Founds.     1     Value. 

Pounds. 

Value.     !   Pounds. 

Value. 

1911. 

1912. 

1913. 

1014. 

1914. 

« 

$ 

s       1 

$ 

$ 

s 

« 

S 

292.807 

136,000 

180,000 

131,000 

166,000 

34,000 

■  ■  ■  60,66o 

30,000 

35.000 

10,000 

11.322 

1,838 

6000 

281 

H1K 

1 

8,000 

i'56.862 

323.4B2 

40,024 

"  iisifi 

1 

1 

2,008,577 

19,151 1 




2,371    

228,776 

29b!6oo 

343,668 

'■■m67a 

2^,578 

9,495 

1,670 

259 

'■■88.403 

1,336 

U.123,376 



39,666 

'■■    ■l6;746 

14,446' 

204 

1,512,779 

32,579 

e,579 

■  ■s'ssii-K 

1,663,907 

iV.lf  8,069 
1S,23S.2;« 
l)j,52.S,0»;! 

24,863.105 

■"682.891 

7:ti.'.ni7 
72.S.I  i:iO 
870.203 



1 

i,127.583 

953,728 

935,829 

■'1,127,583 

142,643 

8,416 


103,204 

2,495,3.15 

98,067 



100,768 

6,267.305 

2W,009 
4,S<X1.S!14 
9,(l-i7.S«l 
8.069.525 
6  705  1~1 

11,502 

195, 7ii 
:f.4,7',l.i 
282.433 
■^rs.fSi 
(«l.s/.9 

533.187 

7ii,7iis 
92."J7'l 
7iU»l 
70.155 

3iU 
459 



50,768 

150.686 

280.003 

2.634.544 
5,215.637 
6.1.08,088 
7,254,464 

■  ■  ■ '  7,2.33 

12,320 

129.092 
,307.723 
317,188 

319,197 

371,760 

616,460 

'■«a534 

798,939 

1«,944,SU 

22.IUs,76li 
15.233.910 

l,961,si5 

2,"2"58,369 

1,777,936 

26,257 

Sl.1.1211 

586.764 

3,429.70:; 

2.,5S9,900 

2,538,661 

3,779,830 



4.291 
124.47n 
79.B00 
424  ..597 
415.045 
387,6.54 

514,057 

481,265 

654'436 



i.!in<;.4is 
2.004.436 

S.MIl 
11,398 

■■332;o63 

'■■14,668 

■■2,'88"l,366 

818,966 

5^.063 

3,196,037 

3,281,771 
■ ■  ■ "  36,9ii 

3,449.210 

511  314 

20,470 
9,230 

20.  .106 
4.512 

68,024 

■■■■  ■40,729 

229,366 
.521.771 
128.912 

12.562 

'4,180.770 

29,7111 

1,183 

22,327,359 
33,372,199 
28,621,973 

16,428.959 

2,764,127 
5.4.53,351 
4,370,575 
2,234.339 
1 

4,745,517 

7,846,580 

■  ■6,688,902 

45,982 

1.678 

1,807 

59 

4.171,744 

1,000 

2,600 

8,073 

1              1,233 

1 

4,443 

3,732 
5;294 

152,723 

18,967 

■    '    4,.505 

21.156 

2,660 

29,.505 
14,525 

7,094 

1.975 

• 

7,978 

6,467 

■■■.<66o 



31,445 

1 

'■l..Mr,642 
2,.521,380 
2.205,.567 

1.777,553 

1,533,947 

"2,636,898 

7,978 

'l,£07,041 

10,898,721 
l.i.429.77!> 
14.443.793 

13.070245 

2,359,178 

1,£07,041 

26,8T2,.W7 

1,069,  .121 

1.8115.(127 
2.175.^:12 
1.771,877 

36.927.651 
5i,4r.(:..'.:!7 

46.4<>0.:10' 

45.003.699 

4. .57 1,61 4 
8.408.513 
7.«14.4,'i9 

6.121.319 

2,631,.544 

5.35S.2S0 
6.7.58.768 
7.866.467 

129,092 

316.139 

324.421 

'      346.125 

11,830,063 

18,218,266 

5;',  :M>4  (i77 

60.f25.048 

17,700,838 

i5.7sb.63i 

15.790.051 
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TABLE  X— Showing  Mineral  Production  of  British  Columbia. 


ISO 

1391 

1892 

1B93 

18M 

liS5 

1396 

liiS7 

1398  |lS99 

1900 

1901 

1902 

i?a3 

19W 

19CB 

1906 

1907 

1908 

1909 

1910 

19U 

1912 

19U 

19H  1                          1 

$34,000,000 

33,500,000 

33,000,000 

32,500,000 

32,000,000 

31,500,000 

31,000,000 

30,500,000 

30,000,000 

29,500,000 

29,000,000 

28,500,000 

28,000,000 

27,500,000 

27,000,000 

26,500,000 

26,000,000 

25,500,000 

25,000,000 

24,500,000 

24,000,000 

23,500,000 

23,000,000 

22,500,000 

22,000,000 

21,500,000 

21,000,000 

20,500,000 

20,000,000 

19,500,000 

19,000,000 

18,500,000 

18,000,000 

17,500,000 

17,000,000 

16,500,000 

16,000,000 

15,500,000 

15,000,000 

14,500,000 

14,000,000 

13,500,000 

13,000,000 

12,500,000 

12,000,000 

11,500,000 

11,000,000 

10,500,000 

10,000,000 

9,500,000 

9,000,000 

8,500,000 

8,000,000 

7,600,000 

7,000,000 

6,600,000 

6,000,000 

5,500,000 

5,000,000 

4,600,000 

4,000,000 

3,600,000 

3,000,000 

2,600,000 

2,000,000 
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SHOWING    MINIDBAt^    PRODtJOTION 

o» 

BRITISH    OOtiUMBIA 

IM 
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1IS4 
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PROGRESS  OF  MINING. 

The  j-ear  1914,  during  its  first  half,  gave  promise  of  being  an  exceedingly  favourable  one 
for  mining  in  the  Province,  and  it  was  even  expected  that  its  mineral  production  would  exceed 
that  of  any  previous  3-ear. 

These  expectations,  liowever,  were  shattered  by  the  unprecedented  conditions  which  con- 
fronted the  mineral  industry  during  the  last  half  of  the  year.  These  conditions  were  brought 
^about  by  the  great  European  war,  which  so  upset  the  metal  markets  of  the  world  that  quota- 
tions of  prices  for  the  more  important  metals  were  unobtainable  for  months.  Such  a  condition 
was  never  before  experienced,  leaving  no  basis  on  which  present  sales  of  ores  or  metals  could 
be  transacted,  or  even  the  future  values  of  these  predicted. 

Gold  alone  had  a  stable  value,  but  the  other  metals  that  go  to  make  up  the  mineral  output 
of  the  Province  are  all  such  as  America  produces  a  large  surplus  of,  which  surplus  had  been 
disposed  of  in  the  European  markets,  and  with  these  markets  temporarily  destroyed,  the  pi-o- 
duction  of  these  metals  was  either  stopped  or  materially  curtailed. 

Recently,  however,  since  the  eventual  outcome  of  the  struggle  can  be  definitely  predicted 
and  Britain  has  obtained  the  undisputed  command  of  the  seas,  the  metal  markets  have  been 
able  to  again  resume  business  and  to  quote  prices,  these,  however,  being  somewhat  lower  than 
previously  prevailing. 

It  will  be  seen,  therefore,  that  the  conditions  adversely  affecting  the  mining  industry  are 
but  temporar}-  and  with  their  end  within  sight. 

The  production  for  1914,  although  it  is  materially  less  than  those  for  the  ye;irs  1912  and 
1913,  i.s,  nevertheless,  about  the  same  as  for  the  year  1910,  while  it  is  considerably  greater 
than  that  of  any  other  year  and  is  much  greater  than  the  average  production  for  the  last  ten 
years. 

The  decresise  shown  this  year,  while  it  is  partially  caused  by  a  lesser  quantity  of  the 
metals  produced,  is  not  entirely  attributable  to  that  cause,  but  is  partially  due  to  the  lower 
average  price  of  the  metals  prevailing  in  1914  as  compared  with  those  of  1913. 

For  example,  the  average  market  value  of  silver  in  1914  was  about  4.9  cents  an  ounce 
lower  than  in  1 91 3  ;  copper  was  2.27  cents  a  pound  lower  ;  lead,  0..5  cent  a  pound  lower  ;  zinc, 
0.45  cent  a  pound  lower. 

If  the  metal  prices  of  1913  had  been  maintained  during  1914  and  applied  to  the  output 
for  that  year,  this  output  would  have  been  valued  at  .some  §1,170,117  greater  than  it  appears. 
The  lower  average  prices  for  the  metals  prevailing  in  1914  are  partially  attributable  to  the 
war,  but  to  some  extent  were  occasioned  by  the  financial  stringency  which  preceded  the  war 
and  possibly  foreshadowed  it. 

The  gro-ss  value  of  the  mineral  production  for  1914  was  §26,388,82.5,  a  decrease  from  that 
of  the  year  1913  of  §3,907,573,  or  about  12.2  per  cent. 

The  gradual  incrcjise  in  production  during  the  past  twenty-three  years,  and  its 
fluctuations,  are  graphically  shown  in  Table  X.,  on  page  14  of  this  Report. 

The  tonnage  of  ore  mined  in  tlie  lode  mines  of  the  Province  during  the  past  year  was 
less  than  that  of  1913.  The  ore  mined  amounted  to  2,175,971  ton.s,  showing  a  decrease  from 
that  (if  the  previous  year  of  487,838  tons. 

The  tonnage  mined  in  1914  was  produced  by  the  various  districts  in  about  the  following 
propori;ions:     Boundary,  50.3  per  cent. ;    Rossland,    13.6  per  cent.  ;    Cassiar,  1 2. 1  per  cent.  ; 
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the  Coast  District,  11.7  percent.  ;  Sloean  Di.strict,  4.7  per  cent. ;  Ainsworth,  3.1  percent.; 
Nelson,  2.7  per  cent.  ;  East  Kootenay,  1.7  percent.;  and  all  other  parts  of  the  Province 
combined,  0. 1  per  cent. 

Tlie  following  table  shows  the  number  of  mines  which  shipped  ore  during  the  year  1914, 
the  districts  in  which  they  aie  situated,  and  the  tonnage  produced  in  each  district,  together 
with  the  number  of  men  employed,  both  above  ground  and  underground  .■ — 

Table  siiowixa  Distribution  op  Shipping  Mines  in  1914. 


Tons  of 

Ore 
shipped. 

No.  of 

Mines 

shipping. 

No.  of 
Mines 
shipping 
over  100 
Tons  in 
1914. 

Men  EMPLOYED  IV  the.se  Mines. 

Below. 

Above. 

Total. 

Carihoo  axd  Cassiar  : 

Omiiieca,  Allin,  .Skeeno,  Queen 
Charlotte,  and  Portland  Canal 
East  Kootenay  : 

Fort  Steele     ....                 

263,107 
36,384 

10 
2 

4 
2 

253 
76 

125 
.32 

378 
108 

West  Kootenay  : 

Ainsworth 

Sloean  and  Sloean  City 

66,441 
104,510 

.57,S7SI 

297,260 

149 

1,093,229 

279 

150 

120 

256,463 

2,175,971 

14 

23 

19 

5 

3 

12 
1 

1 
1 

6 
10 
12 

3 

176 
406 
239 
600 
11 

508 

20 

3 

4 

248 

87 

1.56 

124 

153 

6 

284 

12 

4 

o 

365 

263 
562 
363 

Trail  Creek 

Other  Divisions 

BorsDARV : 

Grand    Forks,   Green■^■ood,  and 

03'*VOOS                                           

753 
17 

10 
1 
1 

1 
6 

56 

852 

AshcroftKamloops 

Similkameen- Vernon 

LiLLOOET 

Coast 

32 

t 

6 
613 

Total 

98 

2,604 

1,350 

3,954 

In  explanation  of  the  table  it  should  be  said  that,  in  its  preparation,  a  mine  employing 
twelve  men  for  four  months  is  credited  in  the  table  with  four  men  for  twelve  months,  so  that 
the  total  given  is  less  than  the  actual  number  of  individuals  who  worked  in  the  mines  during 
the  year. 

T.\BLE  showing  Non-shipping  Mines  and  Men  employed. 


NrMBER  OF  Mines. 

Men 

EMPLOYKD. 

District. 

Working. 

Idle. 

Total. 

Below. 

Above. 

Total. 

Coast  and  Cassiar 

East  Kootenay 

ai.vsworth 

3 

5 
8 
2 
2 
2 

1 
30 

9 
2 
5 

16 
8 
7 
3 

21 
1 

72 

12 
•2 

10 

24 

10 

9 

5 

28 

2 

102 

24 

11 

35 

16 
37 

8 

3 
41 

1 

1.37 

6 
12 
2 

5 

1 

45 

1 

83 

22 
49 

NKI.SON 

Trail  Creek 

Lari>eap . . 

B<tCNDARY      

10 

12 

4 

86 

LiLLOOET 

Total 

2 
220 
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SUMMARY  OF  THE  STATISTICAL  TABLES. 

Referring  to  the  preceding  tables  of  the  mineral  production  of  the  Province,  the  following 
is  a  summary  of  their  contents  : — 

Table  I.  shows  the  total  gross  value  of  each  mineral  product  mined  in  the  Province  up 
to  the  end  of  1914,  aggregating  $486,822,745.  From  this  table  it  will  be  seen  that  coal-raining 
hiis  produced  more  than  any  other  separate  class  of  mining,  a  total  of  .f  149,814,462  ;  followed 
next  in  importance  by  copper  at  .§86,939,370,  and  next  in  order  is  lode  gold  at  $81,595,516, 
with  placer  gold  in  fourth  place  at  $73,269,603. 

The  metal  gold,  obtained  from  both  placer  and  lode  mining,  amounts  to  a  value  of 
$154,865,119,  the  greatest  amount  derived  from  any  one  mineral,  the  next  important  being 
coal,  the  total  gross  value  of  which,  combined  with  that  of  coke,  is  $149,814,462,  followed  by 
copper  at  $86,939,370,  silver  at  $37,709,282,  and  lead  at  $31,468,462. 

Table  II.  shows  the  value  of  the  total  production  of  the  mines  of  the  Province  for  each 
year  from  1893  to  1914  (inclusive),  during  which  period  the  output  increased  nearly  tenfold, 
and  reached  a  production,  for  the  year  1913,  valued  at  $30,296,398,  which  is  nearly  three 
times  what  it  was  in  1898.  The  gross  production  for  the  year  1914,  is  $26,388,825,  which  is 
materially  less  than  that  of  either  the  year  1912  or  1913,  a  condition  not  due  to  the  mines, 
but  to  be  accounted  for  by  the  disruption  of  the  metal  markets  occasioned  by  the  war,  which 
necessitated  the  closing-down  of  some  of  the  lai'ger  mines  during  the  last  half  of  the  year. 
During  the  first  six  months,  the  j'ear  gave  promise  of  .making  a  record  production. 

The  value  of  the  total  mineral  production  of  the  Province  up  to  the  end  of  1914  was 
$486,822,745. 

Table  III.  gives  the  quantities  in  the  customary  units  of  measure,  and  the  values,  of  the 
various  metals  or  minerals  which  go  to  make  up  the  total  of  the  mineral  production  of  the 
Province,  and  also,  for  the  purposes  of  comparison,  similar  data  for  the  two  preceding  years. 

The  table  shows  that  there  has  been  this  year  an  increase  in  the  production  of  placer  gold 
of  some  .$55,000,  but  at  the  same  time  a  decrease  in  the  outpiit  of  lode  gold  of  $518,486, 
making  a  decrease  of  $463,486  in  the  total  production  of  the  metal. 

The  amount  of  silver  produced  this  year  was  3,602,180  oz.,  having  a  gross  value  of 
$1,876,736,  an  increase  in  the  number  of  ounces  produced  of  136,324,  due  to  an  increased 
production  in  the  Omineca,  Skeena,  and  Fort  Steele  Divisions.  The  gross  value  of  the  silver 
product  this  year,  however,  shows  a  decrease  over  that  of  last  year  of  $91,870,  on  account  of  the 
market  price  of  silver  being  lower  during  this  year. 

The  table  shows  an  output  of  lead  in  1914  amounting  to  50,625,048  lb.,  valued  at 
$1,771,877,  which  is  a  decrease  from  the  production  of  the  preceding  year  of  4,739,629  ft),  of 
lead. 

The  production  of  copper  this  year  was  45,009,699  U).,  valued  at  $6,121,319,  a  decrease 
in  amount  of  1,450,606  lb.,  or  about  3.12  per  cent.  The  value  of  the  product  was  le.ss  than 
that  of  the  preceding  year  by  $973,170 — a  decrease  of  13.7  per  cent. 

Table  IV.  shows  the  pi-oportions  of  the  total  mineral  productions  made  in  each  of  the 
various  districts  into  which  the  Province  is  divided. 

It  will  be  noted  that  this  year  again  the  Coast  District  has  the  honour  of  first  place  on 
tlie  list,  followed,  in  order  of  importance,  by  the  West  Kootenay  and  Boundary  Districts. 
The  Coast  and  East  Kootenay  Districts  owe  a  considerable  proportion  of  their  output  to  the 
coal-mines  situated  within  their  limits,  whereas,  in  the  other  districts,  the  production  is  chiefly 
from  metal-mining. 
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The  Coiist  District  also  derives  a  large  proportion  of  its  production  from  "  Miscellaneous 
products,"  such  as  building  materials,  etc.,  due  to  the  larger  cities  therein  ;  this  year  this 
amounted  to  §2,419,817,  as  shown  in  Table  V. 

In  this  table,  this  year  again,  the  value  of  zinc  has  been  distributed  to  the  districts 
producing  it,  which  has  occasioned  some  changes  in  this  table  as  compared  with  the  1909 
Report,  thus  making  it  difl'er  from  the  column  in  that  and  previous  reports. 

T.\BLB  V.  is  a  new  table  introduced  three  years  ago,  and  is  an  endeavour  to  show  in  some 
detail  the  production  of  those  products,  such  as  building  materials,  previously  summarized  under 
"  Miscellaneous  products,"  and  which  amounts  this  year  to  §2,852,91 7.  Much  difficulty  has  been 
found  in  obtaining  reliable  figures  regarding  these  products,  and  in  many  cases  they  have  had 
to  be  estimated  ;  but,  while  the  figures  are  not  as  complete  as  desired,  thev  are  at  least 
approximate,  and  show  what  an  important  branch  of  mineral  production  this  has  become. 

Table  VI.  gives  the  statistical  record  of  the  placer  mines  of  the  Province  from  1 8.58  to 
1914,  and  shows  a  total  production  of  $73,269,603.  The  output  for  19U  was  $565,000,  an 
increase,  as  compared  with  the  previous  year,  of  about  10.8  per  cent. 

Table  VII.  relates  entirely  to  the  lode  mines  of  the  Province,  and  shows  the  quantities 
and  values  of  the  various  metals  produced  each  year  since  the  beginning,  in  1887,  of  such 
mining  in  the  Province.  The  gioss  value  of  the  product  of  these  mines  to  date  is  $239,420,880  ; 
this  figure  includes  the  zinc  production  of   1 909  and  all  subsequent  years. 

Last  year  a  new  column  was  made  in  this  table  in  which  to  record  the  zinc  production, 
and  the  output  since  1909  has  been  recorded  therein.  In  former  years  the  zinc  production  was 
small  and  was  listed  as  miscellaneous  material. 

Table  VIII.  contains  the  .statistics  of  production  of  the  coal-mines  of  the  Province.  The 
total  amount  of  coal  produced  to  the  end  of  1914  was  41,199,387  tons  (of  2,240  B).),  worth 
8132,507,063.  Of  this,  there  was  produced  in  1914  some  1,810,967  tons  valued  at  $6,338,385, 
a  decrease  of  326,516  tons  in  quantity  and  of  .§1,142,805  in  value  compared  with  the  preceding 
j-ear.  In  these  figures  of  coal  production  the  coal  used  in  making  coke  is  not  included,  as  such 
coal  is  accounted  for  in  the  figures  of  output  of  coke.  The  amount  of  coal  used  in  making  coke 
in  1914  was  355,461  tons,  from  which  was  made  234,577  tons  of  coke,  having  a  value  of 
$1,407,462,  a  decrease  from  the  preceding  year  of  51,468  tons,  or  about  17  .  95  per  cent.,  with  a 
decrease  in  value  of  $308,808.  While  234,577  tons  of  coke  was  actually  made  only  234,480  tons 
was  actually  sold  ;  94  tons  being  added  to  the  stocks  at  the  mines,  and  3  tons  was  used  under 
the  company's  boilers.  The  total  value  of  the  output  of  the  collieries  of  the  Province  in  1914 
was  §7,745,847. 

The  average  selling  prices  taken  this  year  in  the  calculation  of  value  of  product  are  the 
same  as  tho.se  u.sed  last  year ;  that  for  coal  being  $3.50  and  for  coke  .$6  a  ton  of  2,240  lb. 
The  prices  used  in  calculations  prior  to  1907  were  $3  and  $5  respectively. 

More  detailed  statistics  as  to  the  coal  production  of  the  Province  and  of  the  separate 
districts  are  given  elsewhere  in  this  Report. 

Table  IX.  gives  the  details  of  production  of  the  metalliferous  mines  of  the  Province  for 
the  years  1911,  1912,  1913,  and  1914,  and  the  districts  in  which  such  productions  were  made, 
showing  the  tonnage  of  ore  mined  in  each  district,  with  its  metallic  contents  and  its  market  value. 

The  total  tonnage  of  ore  mined  in  the  Province  during  the  year  1914  was  2,175,971  tons, 
having  a  gross  value  of  $15,225,061  and  with  the  placer  gold  a  total  value  of  $15,790,061. 
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The  following  table   shows  the  percentages  of   such  tonnage  derived  from  the  various 

districts  of  the  Pro\-ince  :■ — 

BouiKlary  District 50 .  25  per  cent,  of  tonnage. 

Trail  Creek  Mining  Division 1 .3 .  65 

Cassiar  District 12 .  10 

Coast  District 11.75 

Slocan  District 4.73 

Ainsworth  Mining  Division 3.05 

Nelson  Mining  Division 2 .  72 

East  Kootenay  District ...         1 .  65 

Other  Divisions 0.1 


100.00 

In  reports  previous  to  1910  there  has  been  included  in  this  table  the  "Miscellaneous 
products,"  and  in  1910  these  were  shown  distributed  to  the  various  districts  ;  the  great  increase 
of  tliese  products  in  the  past  few  years  has  rendered  it  advisable  that  this  table  be  reserved 
exclusively  for  metalliferous  products,  and  so  a  new  table  (Xo.  V.)  was  introduced  in  1911, 
giving  in  some  detail,  the  output  of  these  miscellaneous  products. 

In  making  comparisons  of  this  table  ■^^■ith  similar  tables  in  previous  reports,  the  fact  that 
"Miscellaneous"  has  been  removed  will  have  to  be  borne  in  mind. 

T,\BLE  X.  presents  in  graphic  form  the  facts  shown  in  figures  in  the  tables,  and 
demonstrates  to  the  eye  the  rapid  gi-owth  of  lode-mining  in  the  Pro\-ince,  and  also  the 
fluctuations  to  which  it  has  been  subject. 

It  will  be  seen  that,  although  coal-mining  has  been  a  constantly  increasing  industry 
during  this  whole  period  of  twenty-three  years,  lode-mining  did  not  begin  practically,  until 
189-1,  since  when  it  has  risen  with  remarkable  rapidity,  though  not  without  interruption, 
until  it  reached,  in  1906,  the  817,500,000  line.  The  total  mineral  production  in  1910  reached 
the  826,000,000  line,  and  in  1912  it  reached  the  §32,000,000  line,  while  this  year  it  again  drops 
to  near  the  826,000,000  line. 

T.iBLE  XI.  compares  graphicallj-  the  output  of  certain  mineral  products  in  British 
Columbia  with  that  of  the  combined  output  of  similar  products  in  all  the  other  Provinces  of 
the  Dominion,  and  shows  that  in  1913  British  Columbia  produced,  in  the  minerals  shown,  an 
amount  equal  to  over  45.9  per  cent,  of  all  the  other  Canadian  Provinces  combined. 


GOLD. 


The  production  of  placer  gold  during  the  past  year  was  worth  about 

Placer  Gold.        856.5,000  as  nearly   as   can  be  ascertained  ;    great   difficulty   is  found   in 

obtaining  reliable  figures,  since  the  work  is,  in  many  cases,  carried  out  by 

individuals  or  unorganized  groups  of  men  who  keep  no  books,  frequently  paying  wages,  or  for 

supplies,   in  gold-dust,  which,  being  readily  transported,  is  scattered,  and  the  tax  imposed 

thereon  by  law  is  thus  evaded. 

This  year's  output  shows  an  increase,  as  compared  with  1913,  of  855,000,  chietly  due  to  a 
better  gravel-washing  season  than  usual  in  the  Atlin  District. 

Considerable  work  in  connection  with  placer-mining  was  done  in  the  Similkameen  District, 
although  tlie  actual  production  was  small. 

The  production  of  placer  gold  is  nearly  all  from  the  Atlin  and  Cariboo  Districts  :  over  93 
per  cent,  of  the  total  coming  from  these  two  sections. 
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The  value  of  the  gold  produced  from  lode-mining  in  the  Province  during 

Gold  from  Lode-  the  year  1914  was  §5,109,004,  a  decrease,  as  compared   with  the  previous 

mining.  year,  of  $518,486,  or  about  9.2  per  cent.     This  reduction  in  the  production 

of  lode  gold  is  due  to  large  decreases  in  the  output  of  the  Boundary  and 

Nelson  Districts  and  smaller  decreases  in  the  AtHn,  Lillooet,  and  Coast  Districts.     Against 

this  tliere  is  a  considerable  increase  in  the  Skeena  Division  of  the  Cassiar  District,  due  to  the 

commencement   of   smelting  operations   by   the  Granby   Company   at   Anyox,   and    a    sliglit 

increase  in  the  yearl}'  output  of  the  Trail  Creek  Division. 

The  falling-oil"  of  the  gold  production  in  the  Boundary  District  is  entirely  attributable  to 
the  closing  of  tlie  smelters  in  August,  on  account  of  the  European  war.  This  same  cause  is 
largely  responsible  for  the  reduction  in  output  of  the  Nelson  Mining  Division. 

Tlie  only  large  stamp-mill  in  operation  in  the  Province  is  at  the  Nickel  Plate  mine  at 
Hedlev,  in  the  Osoyoos  Mining  Division,  which,  this  past  year,  milled  some  78,494  tons  of  ore 
having  a  value  of  about  .?800,000.  There  are  smaller  stamp-mills  operating  at  the  Foorman, 
Queen,  Mother  Lode,  and  other  mines  in  the  Nelson  Division  ;  and  in  addition,  there  are 
stamp-mills  at  the  .Ttv/y/  mine.  Greenwood;  Coronation  mine,  Lillooet;  and  Engineer  mine, 
Atlin,  which  operated  during  the  year. 

The  following  are  the  values  of  the  gold  product  of  the  three  most  important  camps  ; 
Rossland,  §2,864,201  ;  Boundary,  §1,775,048  ;  and  Nelson,  $316,210.  About  74  per  cent,  of 
the  gold  production  of  the  Province  is  obtained  from  the  smelting  of  copper-bearing  ores,  the 
remainder  mainlj-  from  stamp-milling. 


SILVER. 


The  total  amount  of  silver  produced  in  the  Province  during  the  year  1914  was  3,602,180 
oz.,  valued  at  •'51,876,736,  an  increase  in  amount,  as  compared  with  the  previous  year,  of 
136,324  oz. ;  but,  owing  to  the  decrease  in  the  market  value  of  this  metal,  the  value  of  the 
silver-output  in  1914  was  §91,870  less  than  in  1913.  This  is  the  greatest  production  of  this 
metal  since  1902. 

The  Slocan  District — including  tlie  Ainsworth,  Slocan,  Slocan  City,  and  Trout  Lake 
Mining  Divisions — produced  about  59  per  cent,  of  the  total  Provincial  output  of  silver  this 
j'ear,  and  the  Fort  Steele  Mining  Division  about  13.7  per  cent.,  all  from  argentiferous  galena. 
The  remainder  is  chiefly  derived  from  the  smelting  of  copper-ores  carrying  silver. 

The  Hazelton  District  shows  a  big  increase  over  the  output  of  the  previous  year,  the 
figures  being  respectivelj'  135,265  and  46,298  oz.  ;  most  of  this  is  credited  to  the  Silver 
Standard  mine. 

The  following  table  shows  the  silver  production  fi-ora  the  different  Mining  Divisions  : — 

Slocan  and  Slocan  City  M.D.  produced  1,775,975  oz.  silver  =  49.35  percent,  of  total. 

Fort  Steele  n 

Boundary  n 

Ainsworth  n 

Nelson  II 

Trail  Creek  n 

Omineca  n 

Skeena  n 

Coast  II 

Trout  Tjake  h 

All  others  m 

3,602,180  100.00 


492,080 

13.65 

347,981 

9.64 

329,586 

9.15 

150,268 

4.18 

136,185 

3.78 

135,265 

3.75 

131,509 

3.64 

91,574 

2.54 

11,295 

0.31 

462 

0.01 
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LEAD. 

The  lead  production  of  the  Province  for  the  year  1914  was  50,625,048  ft.  of  lead  having  a 
market  value  of  §1,771,877,  showing,  as  compared  with  the  previous  year,  a  decrease  in  amount 
of  4,739,629  ft.  of  lead,  or  8.55  per  cent.,  and  a  decrease  in  value  of  840.3,954,  or  18.5  percent. 

This  amount  of  lead  represents  the  amount  of  metallic  lead  actually  received  and  paid  for 
by  the  smelters. 

Instead  of  taking  account  of  "  loss  in  slags,"  we  have  followed,  as  has  been  our  habit,  the 
practice  of  the  smelters  of  deducting  10  per  cent,  from  the  market  price  of  the  metal,  in 
calculating  the  value. 

The  average  market  price  of  this  metal  for  the  year  1914  was  a  little  lower  than  for  the 
previous  year. 

The  lead  production  is  this  year,  as  usual,  derived  chiefly  from  the  Slocan  and  Fort  Steele 
Mining  Divisions,  as  is  shown  in  the  following  table  : — 

Fort  Steele  M.D.  produced  24,863,105  ft.  lead  =  49.13  per  cent,  of  total. 

Slocan  ..  1.5,233,910         „  30.10 

Ainsworth  "  8,069,525         ..  15.92 

Nelson  ..  2,004,436         .,  3.95 

Omineca  ..  323,482         ..  0.64 

All  others  ..  130,590         ..  0.26 


50,62.5,048  100.00 


COPPER. 


The  amount  of  copper  produced  in  the  Province  in  1914,  smelted  during  the  year,  was 
45,009, 699  ft.  fine  copper,  valued  at  the  average  New  York  market  price  for  copper  at  S6, 121, 319. 
These  figures  represent  the  amount  of  copper  actually  recovered,  as  nearly  as  it  is  possible  to 
ascertain ;  the  amount  of  copper  really  in  the  ores  mined  would  be  approximately  25  per  cent, 
greater. 

As  compared  with  the  year  1913,  these  figures  show  a  decreased  production  in  amount  of 
1,450,606  ft.,  or  about  3.13  per  cent.     This  decrease  is  accounted  for  by  the  war  conditions. 

It  is  an  agreeable  surprise  to  find  that  under  these  conditions,  the  quantitj'  of  copper  pro- 
duced in  1914,  as  compared  with  1913,  shows  only  the  comparatively  small  decrease  of  1,450,606 
ft.  The  explanation  lies  in  the  fact  that  the  operation  of  the  Granby  Consolidated  Company's 
Il'idden  Creek  mine  and  its  smelting-works  at  Anyox,  in  Skeena  Mining  Division,  resulted  in 
the  production  of  copper  to  an  extent  that  largely  offset  the  decrease  that  resulted  from  the 
suspension  of  production  from  Boundary  District  mines. 

The  following  table  shows  the  production  of  the  various  districts  for  the3-ears  1911,  1912, 

1913,  and  1914  :— 

1911.  1912.  1913.  1914. 

Boundary          District.  .  22,327..359  ft.  33,372,199  ft.  28,621,973  ft.  16,428,959  ft.  =  36.52  % 

Rossland                  M       .  .    3,429,702  ..  2,539,900  .,  2,538,661  „  3,779,830  .,  8.40  .. 

Coast  it  Cassiar      „       ..11,017,872.,  15,518,181,.  14,446,967,,  24,199,621..  53,74-, 

Yale-Kamloops       n       ..       152,723 „  37,578  ..  14,525  ..  0.03  n 

Nelson                     r,       26,257.,  815,126.,  586,764..  1.31., 


36,927,656  .,    51,456,537  „    46,460,305  „     45,009,699  „     100.00  ,. 
The  average  assays  of  the  copper  ores  of  the  various  camps,  based  upon  the  copper  recovered 
were  as  follows  : — 

Boundary,  0.753  per  cent.  ;  Coast,  2.545  per  cent. ;  and  Rossland,  0.636  per  cent. 
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ZINC. 

Tlie  total  quantity  of 'ziuc  produced  in  1911  was  7,i<{J(5,467  lb.,  valued  at  .f346,12.5  the 
average  New  York  price,  less  1.5  per  cent.,  being  taken  as  the  basis  of  valuation. 

This  shows  an  increase,  as  compared  with  tlie  year  1913,  of  1,107,699  Di.,  or  16.36  per 
cent. 

The  lowering  of  the  United  States  tariff  on  zinc  concentrates  and  ore  entering  that  country 
served  to  stimulate  zinc  production,  and  during  the  latter  months  of  1914  the  high  price  pre- 
vailing and  the  great  demand  for  zinc  for  war  purposes  accelerated  the  shipments  of  concentrates. 

The  experiments  and  plant  for  the  electric  smelting  of  zinc-lead  ores  which  liad  been  in 
operation  at  Nelson  for  about  a  year  under  G.  C.  Mackenzie,  of  the  Mines  Branch  of  the 
Department  of  Mines,  Ottawa,  were  finally  abandoned  during  last  summer.  W.  R.  Ingalls, 
who  acted  as  consulting  zinc  metallurgist  to  that  Department,  writes  — 

"  The  experimental  work  at  Nelson,  B.C.,  was  discontinued,  it  being  regarded  as  conclusively 
settled  that  an  electric  zinc-smelting  furnace  so  small  as  one  ton  of  daily  capacity  is  a  commercial 
impossibility,  while  the  satisfactory  development  of  a  larger  furnace  was  regarded  as  too  doubt- 
ful to  be  undertaken  at  Nelson." 


COAL. 


The  gross  production  of  coal  in  1914  was  2,166,428  long  tons,  of  which  3.55,461  tons  was 
made  into  coke,  leaving  the  net  production  at  1,810,967  tons.  These  figures  show  a  decrease, 
as  compared  with  1913,  of  404,332  tons  gross  and  of  326,516  tons  net.  The  quantity  of  coke 
made  was  234,577  tons,  which  is  a  decrease  of  about  51,468  tons  as  compared  with  1913. 
For  purposes  of  comparison  the  following  table  is  shown  : — 


1914. 

1913. 

1912. 

1911. 

1910, 

1909. 

Coal,  gross 

LtM  made  into  coke 

.tons,  2,240  ft.. 

tt 

2,166,428 
.355,461 

2,570,760 
433,277 

3,025,709 
396,905 

2,297,718 
104,656 

3,1.39,2.35 
339,189 

2,400,600 
304,124 

Coal,  net 

1,810,967 

2,137,483 

2,628,804 

2,193,062 

2,800,046 

2,006,476 

Coke  made 

234,577 

286,045 

264,333 

66,006 

218,029 

258,703 

These  figures  indicate  a  serious  decrease,  which  is,  however,  only  temporary,  being  mainly 
attributable  to  the  European  war. 

In  the  interior  of  the  Province  the  war  brought  about  at  least  a  partial  closing-down  of 
the  metalliferous  mines  and  smelters,  and  thus  diminishing  the  amount  of  railway  transporta- 
tion, all  of  which  constituted  the  chief  market  for  the  coal  of  this  district. 

In  the  Vancouver  Island  District  the  output  in  1914  was  greater  than  it  was  in  1913, 
when  the  labour  troubles  interfered  with  the  production,  but  it  is  still  much  below  the  normal 
output  of  these  collieries. 

Production  was  not  interfered  with  to  any  appreciable  extent,  if  at  all,  by  labour  troubles 
in  1914.  In  fact,  it  was  claimed  that  much  more  coal  could  have  been  produced  had  there 
been  demand  for  it.  There  is  no  doubt  that  all  there  was  a  market  for  was  produced. 
Unfortunately,  though,  less  coal  than  usual  was  required  from  Vancouver  Island  mines  for 
bunkering  purposes,  the  state  of  war  having  considerably  lessened  the  demand.     The  activity 
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of  German  cruisers  that  sought  to  destroy  the  shipping  of  the  allied  powers  at  war  with 
Germany,  for  a  period  of  four  or  five  months  interfered  wath  the  steamship  trade  to  which 
Vancouver  Island  collieries  oi-dinarily  look  for  a  considerable  portion  of  their  market.  The 
destruction  in  December  of  those  of  the  enemy's  war-ships  that  had  disturbed  the  mercantile 
service  removed  this  menace  to  shipping.  Again,  the  competition  of  fuel-oil  continued  to  be 
felt,  though  not  in  a  larger  degree  than  in  1913. 

Summarizing  the  Provincial  production  of  coal,  the  following  table  shows  the  output : — 


Vancouver  Islanil  mines tons,  2,240  It). 

Nicola  ami  Siniilkameen  mines    " 

Crowsnest  miiie.s " 

Total  quantity  of  coal  mined " 

Less  made  into  coke " 

Net  quantity  of  coal  produced    " 


1012. 


1,558,240 

206,257 

1,201,212 


3,025,709 
396,905 


2,628,804 


1913. 


973,493 

265 

i542 

1,331 

725 

2,570 

760 

433 

277 

2,1.37,483 


1914. 


1,072,314 
13S.931 
955,183 


2,166,428 
355,461 


1,810,967 


Collieries  of  Coast  District. 

The  Coast  collieries  mined  1,21 1,24.5  tons  of  coal  in  1914,  of  which  18,6.3.5  tons  was  added 
to  stock,  making  1,192,610  tons  distributed  from  these  collieries  in  1914.  This  amount  was 
distributed  thus  : 

Sold  as  coal  in  Canada 724,066  tons. 

„  United  States 213,324     m 

11  other  countries 

Total  sold  as  coal 937,390  tons. 

Used  under  companies'  boilers,  etc 107,991      n 

Used  in  making  coke 

Lost  in  washing 14  <  ,229     h 

1,192,610     .1 
Plus  coal  added  to  stock 18,635     n 

Gross  output 1,211,245     .. 

Tlu^  total  coal  sales  of  the  Coast  collieries  for  the  year  show,  as  compared  with  the  sales 
of  the  previous  year,  a  decrease  of  44,700  tons,  equivalent  to  4.5  per  cent. 

The  consumption  of  coal  in  that  part  of  British  Columbia  served  by  the  Vancouver  Island 
collieries  shows  this  year  a  decrease  of  36,011  tons,  or  about  5.64  per  cent,  from  the  preceding 
year:  the  amount  exported  to  the  United  States  was  114,392  tons  greater,  and  no  coal  was 
exported  to  other  countries. 

Only  one  company  in  the  Coast  District — the  Canadian  Collieries,  Limited,  has  exer  made 
coke,  and  this  j'ear  the  ovens  have  not  been  in  operation,  although  the  company  sold  2,314 
tons  of  coke  from  .stock,  exhausting  the  stock. 

The  coke  .sold  was  entirely  for  consumption  in  British  Columbia,  no  export  sales  having 
been  made. 

On  Vancouver  Island,  four  companies  produced  coal  this  j^ear — the  Canadian  Collieries, 
Limited,  the  Western  Fuel  Company,  the  Pacific  Coast  Coal  Mines,  and  the  Vancouver- 
Nanaimo  Coal  Company  ;  the  majority  of  these  companies  each  operate  two,  or  more,  collieries. 
The  combined  output  of  the  Island  collieries  was  1,072,314  tons. 
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In  the  Nicola  and  Princeton  valleys  of  the  Coast  District,  the  Middlesboro  Colliery 
Company  produced  60,705  tons  of  coal ;  the  Princeton  Colliery,  19,535  tons  ;  the  Inland  Coal 
and  Coke  Syndicate  (formerly  Coal  Hill  Syndicate),  53,281  tons;  the  Coalmont  Colliery,  4,850 
tons  :  and  the  Pacific  Coa.st  Colliery  Company,  5G0  tons. 

The  total  output  of  this  portion  of  the  district  was  138,931  tons. 

East  Kootenay  Coalfield. 

Tliere  were  three  companies  operating  in  this  district — the  Crow's  Nest  Pass  Coal 
Company,  operating  two  separate  collieries,  the  combined  output  of  which  was  778, -103  tons  ; 
the  Corbin  Coke  and  Coal  Company,  which  made  an  output  of  74,312  tons;  and  the  Hosmer 
Mines,  Limited,  which  produced  102,468  tons  of  coal,  making  a  gross  output  for  the  district 
for  1914  of  955,183  tons  of  coal. 

Of  the  coal  mined,  3,205  tons  was  added  to  stock,  making  the  amount  of  coal  distributed 
from  the  collieries  951,978  tons. 

Of  this  gross  tonnage,  355,461  tons  was  used  in  the  manufacture  of  coke,  of  which  there 
was  produced  234,577  tons  (2,240  R.). 

The  coke  sold  this  year  amounted  to  232,166  tons,  and  3  tons  was  used  under  the 
companies'  boilers,  making  a  total  of  232,169  tons,  to  which  must  be  added  2,408  tons 
added  to  stock,  making  the  coke  production  for  this  year  234,577  tons,  as  compared  with 
286,045  tons  in  1913. 

The  following  table  shows  the  distribution  made  of  the  coal  of  this  district  : — 

Sold  as  coal  in  Canada 140,094  tons. 

United  States 389,383     i, 

Total  sold  as  coal 529,477  tons. 

Used  by  the  companies  in  making  coke 355,461      u 

Used  by  the  companies  under  boilers,  etc 67,040     n 

951,978     „ 
Plus  coal  added  to  stock 3,205     it 

Gross  output 955,183     n 

The  greater  part  of  the  gross  Provincial  production  is  still  being  mined  by  three 
companies — the  Crow's  Nest  Pass  Coal  Company  of  East  Kootenay,  the  Canadian  Collieries 
and  the  Western  Fuel  Company  of  Vancouver  Island,  which  mined,  collectively,  74.4  per  cent, 
of  the  gi-oss  output,  their  respective  production  representing  36  per  cent.,  24.1  per  cent.,  and 
14.3  per  cent,  of  such  total. 

Of  the  other  collieries :  In  the  Coast  District,  on  Vancouver  Island,  the  Pacific  Coast 
Coal  Mines,  Limited,  produced  130,645  tons,  and  the  Vancouver-Nanaimo  Coal  Company 
107,158  tons;  and  in  the  Nicola  Valley  section  of  the  district,  the  Middlesboro  Colliery 
Company  mined  60,705  tons,  the  Inland  Coal  and  Coke  Company  53,281  tons,  the  Princeton 
Coal  and  Land  Company  19,535  tons,  while  the  Coalmont  Colliery  produced  some  4,850  tons 
of  coal. 

In  the  East  Kootenay  District,  in  addition  to  the  Crow's  Nest  Pass  Coal  Company,  which 
produced  778,403  tons,  the  Hosmer  Mines,  Limited,  produced  102,468  tons  and  the  Corbin 
Coal  and  Coke  Company  74,312  tons. 

In  addition  to  those  companies  actually  shipping,  several  other  companies  have  been 
installing  plant  and  have  approached  the  shipping  stage,  mention  of  which  will  be  made 
elsewhere  in  this  report. 
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Tlie  collieries  of  the  Coast  District,  including  the  Nicola  Valley  field,  are  to  be  credited 
this  year  with  about  56  per  cent,  of  the  total  coal  output. 

The  gross  output  of  the  collieries  of  the  Province  for  the  past  year  was,  as  already  stated, 
2,166,428  tons,  of  which  some  21,840  tons  of  coal  was  added  to  stock,  making  the  gross 
amount  of  coal  distributed  2,144,588  tons. 

Of  this  gro.ss  amount,  there  was  sold  for  consumption  in  Canada,  864,160  tons  ;  sold  for 
consumption  in  the  United  States,  602,707  tons ;  making  the  total  coal  sales  for  the  year 

1,466,867  tons  of  2,240  lb. 

In  addition  to  the  coal  sold,  there  was  used  in  the  manufacture  of  coke  355,461  tons,  all 
in  the  East  Kootenay  field;  and  used  under  companies'  boilers,  etc.,  175,031  tons;  while 
147,229  tons  was  lost  in  washing  and  screening. 

Tliere  was  no  coke  made  this  year  in  the  Coast  District,  although  some  2,314  tons  was 
sold  from  stock,  the  total  coke  production  having  been  made  by  the  Crow's  Nest  Pass  Coal 
Company,  and  Hosmer  Mines,  Limited,  in  the  East  Kootenay  field,  where,  from  355,461  tons 
of  coal,  234,577  tons  of  coke  was  manufactured,  of  which  3  tons  was  used  under  the  companies' 
boilers. 

The  coke  sales  of  the  Province  for  the  past  year  amounted  to  234,480  tons,  and  in 
addition  94  tons  was  added  to  stock. 

The  following  table  indicates  the  markets  in  which  the  coal  and  coke  output  of  the 
Province  was  sold  : — 


COAL. 

Coast 
District. 

Crowsnest 
Pass  District. 

Total 
for  Province. 

Sold  for  consumption  in  Canada tons,    2,240    lb. 

1,       export  to  United  States » 

n       export  to  other  countries    » 

724,066 
213,324 

140,094 
389,383 

864,160 
602,707 

Total  coal  sales 

COKK. 

Sold  for  consumption  in  Canada tons,    2,240    lb. 

:i       export  to  United  States « 

II       export  to  other  countries n 

937,390 
2,314 

529,477 

177,853 
54,313 

1,466,867 

180,167 
54,313 

Total  coke  sales   

2,314 

232,166 

234,480 

OTHER  MINERALS. 


The  situation  in  regard  to  iron  ore  remains  unchanged,  no  material 
Iron  Ore.  advancement  having  been  made  in  the  utilization  of  the  numerous  deposits 
throughout  the  Province.  At  present  there  is  no  market  in  the  Province 
for  iron  ore,  and,  as  a  consequence,  very  little  development-work  has  been  done.  There  are, 
undoubtedly,  a  number  of  iron-ore  deposits  in  different  distiicts  which  are  of  considerable 
size,  and  which  are,  as  a  rule,  very  free  from  injurious  elements.  In  considering  the  possibility 
of  the  successful  establishment  of  an  iron  and  steel  industry,  other  factors  besides  availability 
of  ore  are  important — namely,  a  sufficient  market  for  the  products,  a  supply  of  fuel  near  by  at 
a  price  comparable  with  what  it  is  in  the  East,  and  a  steady  supply  of  suitable  labour. 
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So  far  as  i.s  at  present  known,  there  is  on  tlii^  Coast  no  developed  body  of  ha-matite  or  other 
ore  of  iron,  such  as  would  be  desirable  to  mix  with  the  magnetites  for  blast-furnace  smelting. 
A  deposit  of  ha>matite  is  being  developed   on  the  Zymoetz  river,  a  description  of  whicli 
is  given  elsewhere  in  this  Report. 

As  to  the  electro-thermic  smelting  of  such  iron  ores  into  coiinnercial  pig-iron,  the  process 
has  not  as  yet  been  sufficiently  perfected,  although  it  is  looked  upon  as  one  of  the  possibilities 
of  the  future. 

Considerable  interest  has  been  manifested  during  the  past  year  in  regard  to  iron-deposits 
generally,  and  there  have  been  many  rumours  of  intended  installations  of  iron-smelting  plants, 
but  nothing  at  all  definite  has  yet  become  public. 

No  production  of  platinum  in   1914  has  been  reported,  and  it  is  not 
Platinunn.  likely  that  the  Tulameen  output  from  placer-mining  was  more  than  a  few 

ounces. 

Drilling  for  oil  was  continued  in  the  P'raser  valley,  and  also  in  the 
Oil.  neighbourhood  of  Otard  bay,  Graham  island,  but  although  the  results  are 

said  to  be  encouraging,  no  appreciable  flowage  of  oil  is  yet  reported. 

A  small  amount  of  development-work   was   carried  out  on  the  mica 

Mica.  claims  in  the  vicinity  of  Tete  Jaune  Cache,  but  no  output  is  yet  recorded. 

Now  that  the  Grand  Trunk  Pacific  Railway  has  been  built  within  a  few 

miles  of  these  claims,  it  is  pretty  well  assured  that  they  will  be  seriously  investigated  this 

coming  summer. 

It  is  of  interest  to  note  the  fact  that  the  mineral  molybdenite  has  been 
Molybdenum.  discovered,  in  what  appears  to  be  commercial  quantities,  at  the  head  of  Lost 
creek,  some  fifteen  miles  from  the  town  of  Salmo,  in  the  Nelson  jNIining 
Division ;  two  carloads  of  the  mineral  has  been  mined  and  taken  to  Salmo  for  shipment.  The 
deposit  would  appear  to  be  of  considerable  size,  but,  judging  from  the  samples  sent  to  this 
Department  by  the  owners,  the  material  will  require  to  be  concentrated  to  bring  it  up  to  the 
market  requirements  of  about  8.5  per  cent,  molybdenite. 


BUILDING  MATERIALS. 

The  production  of  building  materials  during  1914  was  le.ss  than  in  the  year  191.3,  due  no 
doubt  to  the  financial  depression  and  the  war,  which  have,  to  some  extent,  retarded  construc- 
tion-work, especially  in  the  Coast  cities. 

Tlie  decrease  in  output  was  general  witii  each  of  the  diflferent  kinds  of  building  material, 
except  in  the  case  of  riprap.  Nearly  .f.500,000  worth  of  this  material  was  used  in  the 
construction  of  the  breakwater  and  piers  at  Victoria,  and  therefore  this  column  in  the  table 
shows  a  large  increase  over  that  of  the  previous  year. 

The  output  of  pottery  and  tile  was  also  nearly  equal  to  that  of  the  previous  year.  The 
heaviest  decreases  were  in  red  brick  and  cement. 

For  the  past  year,  although  the  statistical  returns  are  not  as  complete  as  desired,  a 
production  of  about  .$2,8.5:^,917  is  accounted  for,  the  details  of  which  are  given  in  Table  V.,  on 
page  9.  Approximately  85  per  cent,  of  this  output  comes  from  the  Coast  District,  and  the 
larger  part  of  this  finds  its  market  in  the  Coast  cities. 
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Excellent  building-stone  of  \arious  sorts  is    found    in   abundance  in 

Building-stone,     almost  every  part  of  the  Province,  but  the  fact  of  its  \\-idespread  distribution 

has,  however,  been  somewhat  against  the  establishment  of  large  quarrying 

industries,  as  a  sufficient  local  supply  could  always  be  obtained,  and,  except  within  reach  of 

the  larger  cities,  few  regularly  equipped  quarries  have  been  opened. 

On  the  Coast,  chieflv  between  Vancouver  Island  and  the  Mainland,  there  aie  sevei-al 
well-equipped  quarries  taking  out  granite,  sandstone,  and  andesite,  all  of  excellent  quality. 
These  quarries  supply  the  stone  building  material  of  the  Coast  cities,  and  also  export  to  the 
United  States. 

A  detailed  description  of  the  more  important  quarries  was  given  in  the  Report  of  this 
Bureau  for  1904. 

The  marble-quarry  in  the  Ainsworth  Mining  Division  is  still  being 
Marble.  developed,  but  it  is  not  known  that  any  appreciable  output  was  made. 

Two  new  marble-quarries  w^ere  opened  up  on  the  southern  end  of  Texada 
island,  but  it  is  too  soon  as  yet  to  expect  anything  more  than  sample  shipments.  Sample  slabs 
from  one  of  those  quarries  sent  to  the  Pi-o^-incial  iluseum  show  a  marble  very  pleasing  to  the 
eye  and  of  excellent  quality,  hard,  and  taking  a  good  polish.  The  other  quarry  is  known  to 
have  sent  at  least  one  scow-load  of  large  blocks  to  Vancouver — presumably  to  be  slabbed — 
but  no  information  is  as  yet  available  as  to  the  results  obtained. 

The  production  of  red  brick  during  the  past  year  was  about  17,000  M., 

Red  Brick.         amounting  in  value  to  §163,300.     The  price  of  common  brick  ranges  from 

S8  to  Sll  a  thousand,  according  to  quality  and  demand.     A  considerable 

quantity  of  brick   is  still   imported   into  Vancouver,  but,  as  the  local  plants  are  now  well 

equipped  with  mixiern  a)ipliances,  they  should  be  able  to  overcome  outside  competition. 

The  only  company  producing  firebrick  in  the  Province  is  the  Claybum 

Firebrick.         Company,  Limited,  with  a  plant  at  Clayburn,  where  the  beds  of  clay  are  of 

the  age  of  the  coal-measures.     This  company  made  approximately  1,600  M. 

firebrick,  worth  about  843,000,  and  1,100  :M.  front  or  face  brick,  worth  over  $30,000.     Besides 

this  the  company  made  a  large  number  of  common  brick,  paving-brick,  tiles,  drain-pipes,  etc. 

The  plant  of  the  British  Columbia  Pottery  Company  at  Victoria  West, 

Pottery  Drain-     which  manufactures  drain  and  sewer  pipe,  chimney-tiles,  etc.,  was  rebuilt 

pipe,  and  Tile,     after  having  been  burned  down  in  1913,  and  had  nearly  a  full  year's  output. 

The  Port  Haney  Brick  Company,  besides  manufacturing  common  brick,  also 

make  drain-pipe,  partition-block,  etc. 

The  manufacture  of  lime  is  conducted  in  a  small  way  at  a  large  number 
Lime.  of  points  in  the  Province,  but  only  on  the  Coast  has  any  attempt  been 

made  at  more  extensive  operations.  In  the  neighbourhood  of  Victoria,  on 
Esquimau  harbour  three  kilns  are  in  operation,  and  there  are  kilns  on  Saanich  Arm.  On 
Texada  Island — in  addition  to  the  old  plant  at  Marble  bay — a  new  and  extensive  plant  has 
been  erected  at  Blubber  bay.  The  limestone  being  used  is  of  exceptional  purity,  but  in  some 
instances  the  lime-stone  beds  are  cut  b\-  igneous  dykes  which  have  to  be  rejected,  and  this 
somewhat  increases  the  costs  of  quarrying. 

The  Consolidated  Mining  and  Smelting  Company  quarried  about  52,000  tons  of  limestone 
from  the  Fife  quarries  for  use  as  flux  in  the  furnaces  at  the  Trail  smelter. 
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Two  companies  niamifactuied  cement  in  the  Province  during  the  past 
Portland  Cement,    year.     The  Vancouver  Portland  Cement  Company,  with  works  at  Tod  inlet, 
is    said    to    have    produced  over  .§550,000    worth  of  cement.     The   Asso- 
ciated  Cement   Company,    with   works  at  Bambertou,    made   a  production    valued  at  about 
8300,000.     The  cement  plant  started  near  Princeton  has  ceased  to  operate. 

The  returns  for  crushed  rock  and  gravel  indicate  a  falling  off  in  the 

Crushed  Rock     demand    for    this    material.     Some    of    the    plants    which    have    been    in 

and  Gravel.        operation  for  the  past  two  or  three  years  ceased  operations,  and  others  made 

a  sniallrr  uut]iut  than  in  the  jirevious  year. 

Concrete  construction  has  become  so  extensive  on  the  Coast  that  a  number  of  plant.s  are 

well  fitted  up  with  crushing  and  screening  machinery  to  make  the  various  products  required. 

Neai'  Vancouver  and  A^ictoria  a   number   of  companies  supply  washed  .sand  and  gravel, 

properly  screened   to  size.     Some  of  these  companies  use  a  system  of  mining  the  gravel  bv 

hydi'aulic  streams  and  carrying  the  pioduct  to  the  screens  by  the  water  used.     The  value  of 

the  sand  and  gravel  pi-oduced  foi-  use  in  these  two  cities  amovnited  during  the  past   year  to 

over  .S300,000. 
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BUREAU     OF     MINES. 


"Work  of   the  Year. 


The  work  of  the  Bureau  of  Mines  naturally  increases  year  by  year,  this  growing  activity 
being  due  to  the  following  causes  :  The  extension  of  the  mining  area  of  the  Province,  with 
the  proportional  increase  in  the  number  of  mines  ;  the  increasing  desire  of  the  outside  public 
for  the  free  information  which  the  Bureau  supplies  with  regard  to  the  various  mining  districts 
and  camps,  and  the  appreciation  by  the  prospector  of  the  fact  that  he  may  obtain,  gratis,  a 
determination  of  any  rock  or  mineral  wliich  he  may  send  to  the  Bureau. 

The  routine  work  of  the  office,  and  the  preparation  and  publication  of  the  Report  for  the 
year  just  ended,  followed  by  the  examination  in  the  field  of  as  many  of  the  mines  and  mining 
districts  as  the  season  would  permit,  together  with  the  work  of  the  Laboratory,  fully  occupied 
the  stafT  for  the  year. 

The  permanent  staff  of  the  Bureau  now  consists  of  the  Provincial  Mineralogist  and 
Assayer,  Wm.  Fleet  Robertson ;  the  Assistant  Provincial  Assayer  and  Provincial  Analyst, 
D.  E.  Whittaker;  and,  since  September,  1913,  of  J.  D.  Galloway,  M.Sc,  who  was  then 
appointed  Assistant  Provincial  ilineralogist ;  while  H.  Nation  nominally  continues  as  general 
office  assistant,  but  went  to  the  war  in  August. 

During  the  season  of  1914  the  Bureau  was  allowed  the  temporary  assistance  in  the  field 
of  two  private  practising  mining  engineers,  who  were  engaged  to  make  examinations  of  and 
report  on  the  mineral  properties  in  certain  portions  of  the  Province.  These  were  W.  M. 
Brewer,  M.E.,  who  made  inspections  in  the  Northern  Coast  Districts,  and  Newton  W.  Emmens 
M.E.,  who  reported  on  the  Lardeau  and  Trout  Lake  Mining  Divisions. 

In  addition,  the  Bureau  engaged  the  services  of  J.  W.  Astley,  M.E.,  of  Toronto,  and  A. 
G.  I^arson,  of  Vancouver,  to  make  special  reports  on  Quadra  Island  and  North  Fork  of  Kettle 
river  respectively. 

In  March,  1913,  the  office  of  the  Provincial  Mineralogist  was  moved  from  the  Department 
of  Mines  offices  in  the  main  Parliament  Buildings  to  quarters  in  the  old  Legislative  Hall  on 
Superior  street,  where  offices  were  fitted  up  :  in  this  building  are  also  located  the  Mineral 
Museum,  Assay  Office,  and  Laborator}-. 

After  the  report  for  the  preceding  year  had  been  issued,  the  Provincial 

Provincial         Mineralogist,  with  assistants,  in  May  and  December,  held  examinations  at 

Mineralogist.       Victoria  of  candidates  for  Certificates  of  Competency  as  Assayers,  each  of 

which  lasted  a  week.     During  the  season  of   1914  the  greater  part  of  the 

time  of  the  Provincial  Mineralogist  was  occupied  in  attending  to  work  in  connection  with  the 

publication  of  reports  and  to  the  routine  work  of  the  Bureau,  necessitated  by  the  absence  for 

nearly  the  entire  year,  on  military  duties,  of  his  assistant,  Harold  Nation. 

The  only  field-work  he  was  able  to  perform  this  past  season  consisted  of  short  trips  to 
Portland  Canal  and  the  Skeena  Mining  Divisions  ;  the  engaging  and  directing  the  opera- 
tions of  the  parties  in  the  field  occupying  all  the  season. 

The   Assistant  Mineralogist  was,  during  the  early  part  of  the  year. 

Assistant  engaged  in  routine  oflicc-work  and  preparation  of  reports.     In  February  he 

Provincial         made  a  trip  to  Nicola,  Aspen  Grove,  and  Princeton,  and  from  data  gathered 
Mineralogist.       submitted  a  report  on  the  prospective  ore  tonnages  along  alternate  routes 
of  the  Kettle  Valley  Railway.     This  report  was  included  in  the  Annual 
Report  of  the  Minister  of  Mines  for  the  year  1913. 


5  Geo.  5  Bureau  of  Mines.  K  81 


A  revision  and  relabelling  of  the  specimens  in  the  Mineral  Museum  occupied  part  of  his 
time  during  the  tirst  half  of  the  year. 

The  field-work  for  the  sunnner  months  consisted  of  making  an  examination  of  the 
important  mineral  camps  along  the  route  of  the  Grand  Trunk  Pacific  Railway  in  the  Omineca 
and  Cariboo  Mining  Divisions  ;  this  work  lasted  for  about  four  months.  Leaving  Victoria  on 
July  9th,  the  Assistant  Mineralogist  proceeded  to  Prince  Rupert  and  then  by  railway  on  to 
Skeena  Cro.ssing,  at  which  point  the  field-work  was  commenced.  The  more  important  camps 
visited  in  the  Omineca  Division  were  :  Rocher  Deboule  mountain,  Red  Rose  basin,  Brian  Born 
basin,  Glen  mountain,  and  Nine-mile  mountain  in  the  Hazelton  District ;  coal  areas  at  the 
headwaters  of  the  Zymoetz  river,  Hudson  Bay  mountain,  Telkwa  river,  Hunter  basin,  Hankin 
basin.  Sawmill  camp,  and  the  Babine  range. 

In  the  Cariboo  Division  a  stop  was  made  at  Fort  George  to  examine  the  reported  showings 
of  quartz  veins  carrying  free  gold,  and  then  he  went  on  to  Tete  Jaune  to  examine  the  mica 
claims  tiiere  ;  unfortunately,  owing  to  the  lateness  of  the  season,  these  claims  were  covered 
with  snow,  and  hence  examination  of  them  was  impossible. 

A  return  was  made  to  Fort  George,  and  from  thence  he  proceeded  to  Barkerviile,  where 
a  short  examination  of  placer  properties  was  made.  From  Barkerviile  auto-stage  was  taken 
out  to  Ashcroft  on  the  Canadian  Pacific  Railway,  and  thence  to  Vancouver  and  to  Victoria, 
arriving  there  on  October  16th. 

The  writer's  report  on  the  Omineca  Mining  Division  has  been  published  as  Bulletin  No.  4, 
1915,  but  will  also  be  found  under  the  heading  "  Omineca  Mining  Division  "  in  this  Report. 
Similarly,  the  notes  on  the  Cariboo  Division  will  be  found  under  that  heading. 

In  December  the  writer  made  a  hasty  visit  of  a  few  hours  to  the  property  of  the  Port 
Haney  Oilfields  Company.  A  brief  report  on  it  will  be  found  under  the  heading  "  Vancouver 
Mining  Division." 

ASSAY  OFFICE. 

The  following  is  a  sunmiary  of  the  work  of  the  Assay  Office  of  the  Bureau  of  Mines  for 
the  year  1914  as  reported  by  the  Assistant  Provincial  Assayer,  D.  E.  Whittaker : — 

During  the  year  1914  there  were  made  by  the  staff  in  the  Government  Assay  Office  1,945 
assays  or  quantitative  determinations ;  of  these  the  majority  were  for  the  Bureau  of  Mines  or 
for  the  other  departments,  for  which  no  fees  were  received. 
The  fees  collected  by  the  office  were  as  follows  : — 

Fees  for  analysis $644  00 

11  assaying ...    333  75 

II         melting  and  assaying  gold-dust  and  bullion 8  54 

II  assayer's  examinations 210  00 

Total  cash  receipts   $1,196   29 

Determinations  and   examinations   made  for  other   Governrcient 
departments  for  which  no  fees  were  collected  : — 

Attorney-General's  Department $880  00 

Agriculture  Department 325  00 

Board  of  Health 90  00 

Works  Department 50  00 

Treasury  Department 1 23  50 

81,468  50 

Value  of  work  done  outside  of  Department  work $2,664  79 
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Tlie  value  of  gold  melted  during  the  year  1914  was  828,744  in  38  lots,  as  against  817,600 
in  48  lots  in  1913. 

Some  years  ago,  in  this  Province,  nickel  was  erroneously  reported  from  numerous  places. 
It  was  found  that  the  assayers  let  a  part  of  the  iron  in  solution  pass  through  the  filter-paper, 
then  precipitated  it  and  supposed  it  to  be  nickel,  when  if  it  had  been  properly  precipitated 
and  filtered  off  in  the  first  place  it  would  have  left  nothing  to  be  precipitated  later. 

In  the  separation  of  gold,  silver,  and  platinum,  it  has  been  the  practice  with  many  local 
assayers  to  dissolve  the  total  metals,  get  out  the  gold  and  silver,  and  if  there  was  any  loss 
call  it  platinum,  or  to  weigh  up  part  of  the  gold  as  platinum.  Such  methods  have  cost  the 
unfortunate  investor  many  thousands  of  dollars. 

In    addition    to    the    above    ([uantitative    work,    a    large    number    of 

Free  qualitative  determinations,   or  tests,   were  made  in  connection  with  the 

Determinations,    identification  and  classification  of  rocks  or  minerals  sent  to  the  Bureau  for 

a  report ;  of  these  no  count  was  kept,  nor  were  any  fees  charged,  as  it  is 

the  established  custom  of  the  Bureau  to  examine  and  test  qualitatively,   without  charge, 

samples  of  minerals  sent  in  from  any  part  of  the  Province,  and  to  give  a  report  on  the  same. 

This  has  been  done  for  tlie  purpose  of  encouraging  the  search  for  new  or  rare  minerals  and 

ores,  and  to  assist  prospectors  and  others  in  the  discovery  of  new  mining  districts,  by  enabling 

them  to  have  determined,  free  of  cost,  the  nature  and  probable  value  of  any  rock  they  may 

find.     In  making  these  free  determinations,  the  Bureau  asks  that  the  locality  from  which  the 

sample  was  obtained  be  given  by  the  sender. 


EXAMINATION  FOR  ASSAYERS. 

Report  of  D.  E.  AVhittaker,  SECRET.\Ry  of  Board  of  E.xamisers. 

I  have  the  honour,  as  Secretary,  to  submit  the  Annual  Repoi't  for  the  year  1914  of  the 
Board  of  Examiners  for  Certificates  of  Competenc)'  and  Licence  to  Practice  A.ssaying  in 
British  Columbia,  as  established  under  the  "  Bureau  of  Mines  Act  Amendment  Act,  1899." 

An  examination  was  held  at  Victoria,  in  the  Government  Laboratory,  on  Mav  11th  and 
the  following  days.  One  candidate  came  up  for  examination  and  failed  to  quality.  Three 
candidates  applied  for  exemption  under  section  2,  subsection  (2),  of  the  Act,  and  the  Board 
recommended  that  two  of  them  be  granted  a  Certificate. 

Another  examination  was  held  at  the  Government  Labratory,  Victoria,  on  December 
14tli.  Two  candidates  came  up  for  examination  ;  one  passed  and  one  failed.  Three  candidates 
applied  for  exemj)tion  under  section  2,  subsection  (2),  of  the  Act,  and  the  Board  recommended 
that  a  Certificate  be  granted  them. 

In  accordance  with  the  recommendations  of  the  Board,  certificates  have  been  dulv  issued 
by  the  Honourable  the  Minister  of  Mines  to  these  seven  candidates. 
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List  of  Ass.wkrs   holding  Provincial  Certificates  of   Efficiency  under  the 
"Bureau  of  Mines  Act  Amendment  Act,  1899." 

(Only  the  holders  of  such  certificates  may  practise  assaying  in  British  Columbia.) 

Under  section  S,  suhsection  ( 1). 


Ayres,  I>.  A Movie. 

Austin,  John  W Hazelton. 

Backus,  ( Jeo.  S Biituiiuia  Beach. 

Baker,  C.  S.  H Greenwood. 

Barke,   A.   C 

Bernartl,  Pierre ...   Monte  Christo,  Wash. 

Bishop,  Walter Grand  Forks. 

Buchanan,  .lames Trail. 

Buehnian,  .\.  C Trail. 

Campbell,  Colin New  Denver. 

Camiichael,  Xorman Clifton,  Arizona. 

Church.  (Jeorge  B 

Cobeldick,  W  .  M Scotland. 

CoUinson ,   H Stewart. 

Comrie,  (jeorge  H   

Craufurd,  A.   -I.  F Rossland. 

Crerar,  George 

Cruickshank,  G Trail. 

Day,  Alhelstan Dawson. 

Dedolph,   K(l Xeliion. 

Dockrill,  Walter  R Cliemainus. 

Dunn,  G.  W Rossland. 

Farquhar,  .1.  B Vancouver. 

Finglaml,  .John  J Kaslo. 

( Jrosvenor,  F.   E VaiK'Ouver. 

Hamilton,  Wm.  J Anyox. 

Hannav,   W.    H   ..R.isslaud. 

Hart,  P.  K 

Hawkins.  Francis Silverton. 

Hawes,  F.  B L  idysmith. 

Hook,  A.  Harry Greenw^'od. 

Hurter,  C.  S Prince  Rupert. 

Irwin,  <reo.  E Vancouver. 

John,  D Haileylmry,  Ont. 

Kiddie,  Geo.  R California. 

King,  R Greenwood. 

Kitto,  (Jeoffrey  B Victoria. 

Langlev,  A.  S Crof ton. 

Lee.  Fred.  K Trail. 

Lee,  (Jeo.  .M Grand  Forks. 

Ley,  Richard  X Vancouver. 

Lindsay,  W.   W Rossland 

Longworth,  F.  J Boyds.  Wash. 

Laucks,  I    F Seattle. 

Martin,  S.   J Hazelton. 

Marsh.  Richard Republic,  Wash. 


Marshall,  H.  Jukes Vancouver. 

Marshall,  William  S Ladysmilh. 

Miles,  Arthur  D 

Mitchell,  Charles  T Copper  Cliff,  Ont. 

McCorniick,  Alan  F Ruth.  Nevada. 

MacDonald,  Alex.  C Vancouver. 

Morgan,  Richard Trail. 

Nicholls,  Frank Norway. 

Parker,  Robt.  H 

Parsenow,  W.  L       Victoria. 

Perkins,  Walter  G Basin,  Montana. 

Pickard,  T.  D Vancouver. 

Pirrie.  N^oble  W Vancouver. 

Powell,  J.  G Vancouver. 

Prior,  C.  E Hcdley. 

Richmond,  Leigh ...  .Duncan. 

Robertson,  T.  R 

Rodgers,  Ch.  B Vancouver. 

Rombauer,  A.  B Butte,  Mont. 

Schroeder,   Curt.  A 

Segsworth,  W'alter Toronto,  Ont. 

Sharpe,   Bert  N    

Sim,  Charles  John England. 

Snyder,  Blant  hard   M 

Steven,  Wm.  Gordon 

Stimmel,  B.  A Trail. 

Sundberg,  Gustave Mexico  City. 

Tally,  Robert  E Spokane,  Wash. 

Thomas,  Perci val  W 

Trethewa}',  .John  H 

Turner,  H.  A 

Vance,  John  F.  C.  B Vancouver. 

Van  Agnew,  Frank Siberia. 

Vaughan-Williams,  V.  L California. 

Wales,  Roland  T 

Watson,  Wm.  J Ladysmith. 

Watson,  TlK)nias Vancouver. 

Welch.  J.  Cuthbert Butte,  Mont. 

Wells,  Ben  T I-adysmith. 

West,  Geo.  G Vancouver. 

Whittaker,  Delbert  E Victoria. 

Widdowson,  E.  Walter Nelson. 

Williams,  W.  A Grand  Forks. 

Williams,  Eliot  H 

Wimberly,  S.  H Nevada,  U.S.A. 


Under  section  S,  suhsecliou  (2 ). 


Archer,  Allan 

Blaylock,  .Selwyn  G. . .' Trail. 

Bolton,  George  E Silverton 

Brennan,  Charles  Victor Bingham, 

Browne,   R.  J Rossland. 

Browne,  P.  J   Nelson. 

Bryant,  Cecil  M Vancouver. 

Burwash,  N.  A 

Cartwright,  Co^mo  T Ottawa. 

Cavers,  Thomas  W 

Clothier,  (ieorge  A Stewart. 

Cole,  Arthur  A Ojbalt,  Ont. 

Cole,  G.  E Rossland. 

Cole,  L  Heber Ottawa,  Ont. 

Conway,  E    J 

.3 


Coulthard,  R.  W Blaiiniore,  Alta. 

Cowans.  Frederick 

Dawson,  V.  E Trail. 

Utah.  Dempster,   R.  C Rossland. 

Dixon    Howard  A    Toronto,  Ont. 

Eardley-vMlmot,  V.   L   Rossland. 

Eldridge,  Gardner  S Vancouver. 

Evans,  A.  J.  L    Rossland. 

(JalV)raith.  M.  T 

Oilman,  Ellis  P Vancouver. 

Gieen,  J.  T.  Raoul Blairmore,  Alta. 

(iuess,  tieorge  A Toronto,  Ont. 

Gwillim,  .J.   C K  ingston,  Ontario. 

Harding,  Wilson  M Victoria. 

Heal,  .John  H 


K,  34  Report  of  the  Minister  of  Mines.  1915 


Under  section  2,  mbseclion  (?). — Concluded. 

Hearn    Rov  P               •        ...Trail.  Outhett,  Christopher Kaniloops. 

Hilliary    (l-  M Idaho,  U. S. A.  Pemberton,  W.  P.  D Victoria. 

Holdicii,  Augustus  H England.  Reid,  J.  A Greenwood. 

Johnston,  William  Steele. . . . Lachine,  Que.  Ritchie,  A.   B Nelson. 

Kaye,  Alexander Vancouver.  Roaf,  J.  R Jsanaimo. 

Kendall,  (ieorge Vancouver.  Rose,  J.  H 

Kilburn,  (ieo.  H Sampson,  E.  H.  S Riondel. 

Lathe,   Frank  E   Grand  Forks.  Scott,  Oswald  Norman 

Lav,  Douglas Silverton.  Shannon,  S 

LeWis,  Francis  B South  Africa.  Sharpe,  (J.  P Midland,  Ont. 

Merrit,  Charles  P Shorey,  P.  JI Trail. 

Murphv    C   J Sloan,  David Three  Forks. 

Musgrive,  William  N Mexico  City.  Stevens,  F.  G .^''^^"=°- 

McArthur,  Reginald  E   Sullivan,    Michael  H Trail. 

McDiarniid,  S.  S Sutherland,  T.  Fraser 

McGinni*.  Wni.  C Queen  Charlotte  Islands. Swinnev,  Leslie  A.   E 

McKay.   Kiibt.  B Vancouver.  Thomson,  H.  Nellis Anaconda,  Jlontana. 

McLeflan,  John Queen  Charlotte  Islands. Tlionison,  Robt.  W 

MoMurtry,  Gordon  0 Watson,  A.  A Olalla, 

McXab,  J.  A Thompson,  Nevada.  Watson,  Henry 

McPhee,  W.  B Winslow,  R.  H V  ancouver. 

McVicar.  John Edmonton,  Alta.  Wilson,  Ridgeway  R Fernie. 

Maclennan,  F.  W Workman,  Ch.  W 

Moran,  P.  J Vancouver.  Wright,  Richard Rosslancl. 

Newton,  W.  E Sandon.  Wynne,  Lewellyn  C 

Oughtred,  S.  W Ainsworth.  Yuill,  H,  H 

Under  section  2,  subsectimi  (3). 

Carmichael,  Herbert Victoria.  Mar.shall,  Dr.   T.  R London,  England. 

Gallowav,  J.  D Victoria.  McKillop,  Alexander A  ancouver. 

(Assistant  Mineralogist. )  Pellew-Harvey,  Wm London,  England. 

Harris,  Henry Tasmania.  Robertson,  Wm.  Fleet Victoria. 

Hedley,  Rolit.  R Vancouver.  (Provincial  Mineralogist.) 

Kiddie,  Thos Vancouver. 

Previously  issued  under  the  "Bureau  op  Mines  Act,  1897,"  section  12. 

Pinder,  W.  J Thompson,  James  B Vancouver. 


EXAMINATIONS  FOR  COAL-MINE  OFFICIALS. 

The  "Coal-mines  Regulation  Act,"  as  now  consolidated  and  amended,  provides  that  all 
officers  of  a  coal-mining  company  having  any  direct  charge  of  work  underground  shall  hold 
Government  Certificates  of  Competency,  which  are  to  be  obtained  only  after  passing  an 
examination  before  a  duly  qualified  Board,  appointed  for  the  purpose  of  holding  .such  exami- 
nations, and  known  as  the  Managers'  Board. 

The  certificates  granted  on  the  recommendation  of  such  Board  and  the  requirements  shall 
be  as  follows  : — 

"  (a.)  If  a  candidate  for  a  manager,  that  he  is  a  Briti.sh  subject  and  has  had  at  least 
five  year's  experience  in  and  about  the  practical  workings  of  a  coal-mine,  and  is 
at  least  twenty-five  years  of  age ;  or,  if  he  has  taken  a  degree  in  scientific  and 
mining  training,  inchiding  a  course  in  coal-mining  at  a  university  or  mining 
school  approved  by  the  Minister  of  Mines,  that  he  has  had  at  least  four  years' 
experience  in  and  about  the  practical  working  of  a  coal-mine  : 
"  (h.)  If  a  candidate  for  overman,  that  he  has  had  at  least  five  years'  experience  in 
and  about  the  practical  working  of  a  coal-mine,  and  is  at  least  twenty-three  years 
of  age  : 
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"  (<-.)  If  a  candidate  for  shiftboss,  fireboss,  or  shotlighter,  that  he  has  had  at  least 
three  years'  experience  in  and  about  the  practical  working  of  a  coal-mine,  is  the 
holder  of  a  certificate  of  competency  as  a  coal-miner,  and  is  at  least  twenty-three 
years  of  age : 
"(rf.)  A  candidate  for  a  certificate  of  competency  as  manager,  overman,  shiftboss, 
fireboss,  or  shotlighter  shall  produce  a  certificate  from  a  duly  qualified  medical 
practitioner  or  St.  John's  or  other  recognized  ambulance  society,  showing  that 
he  has  taken  a  course  in  ambulance- work  fitting  hiiu,  the  said  candidate,  to  give 
first  aid  to  men  injured  in  coal-mining  operations. 
"  For  the  purposes  of  this  section  the  experience  demanded  by  such  section  shall  be  of 
such  character  as  the  Board  shall  consider  of  practical  value  in  qualifying  the  candidate  for 
the  position  to  which  such  class  of  certificate  applies. 

"  Experience  had  in  a  mine  outside  of  the  Province  may  be  accepted  should  the  Board 
consider  such  of  equal  value. " 

Any  certificate  is  considered  as  including  that  of  any  lower  class. 


EXAMINATION  FOR  MIXERS. 

In  addition  to  the  examinations  and  certificates  ah'eady  specified  as  coming  under  the 
Managers'  Board,  the  Act  further  provides  that  every  coal-miner  shall  be  the  holder  of  a 
certificate  of  competency  as  such.  By  "miner  "  is  meant  "a  per.son  employed  underground  in 
any  coal-mine  to  cut,  shear,  break,  or  loosen  coal  from  the  solid,  whether  by  hand  or 
machinery." 

E.xaminations  for  a  miner's  certificate  are  held  each  month  at  each  colliery  by  a  Board  of 
Examiners,  known  as  the  Miners'  Board,  and  consisting  of  an  examiner  appointed  by  the 
owners,  an  examiner  elected  by  the  miners  of  that  colliery,  and  an  examiner  appointed  by  the 
Government. 


BOARD  OF  EXAMINERS  FOR  COAL-MINE  OFFICIALS. 

First,  Second,  and  Third-class  Certificates. 
Report  of  Tully  Boyce,  Secretary  of  Board. 

I  beg  to  submit  the  Annual  Report  covering  the  transactions  of  the  above  Board  for  the 
year  ending  December  31st,  1914. 

The  Board  consists  of  Thos.  R.  Stockett,  of  Nanaimo,  Chairman  ;  Andrew  Thomson,  of 
Nanaimo,  Vice-Chairman  ;  Tully  Boyce,  of  Nanaimo,  Secretary  ;  Thomas  Graham,  of  Victoria, 
Chief  Inspector  of  Mines  ;  Andrew  Bryden,  of  Merritt ;  and  Bernard  Cawfield,  of  Coal  Creek. 
The  meetings  are  held  in  the  office  of  the  Board  at  Nanaimo. 

During  the  year  two  vacancies  occurred  on  the  Board,  the  first  through  the  death  of 
George  Williams,  of  Nanaimo,  who  died  on  July  16th.  Mr.  Williams  had  been  an  active 
member  of  the  Board  for  twenty-five  years,  his  appointment  being  dated  June  3rd,  1889. 
This  vacancy  was  filled  by  the  appointment  of  Andrew  Thomson,  of  Nanaimo.  The  second 
vacancy  occurred  in  August  through  Henry  E.  Miard,  of  Coal  Creek,  leaving  the  Province  to 
join  his  regiment  in  France.     This  vacancy  is  still  open  pending  the  return  of  Mr.  Miard. 
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An  examination  for  First-,  Second-,  and  Third-class  Certificates  was  held  at  Xanaimo, 
Cumberland,  Mcrritt,  and  Fernie  on  May  19th,  'iOth,  and  21st,  at  which  there  were  95  candi- 
dates, as  follows  :  For  first-class  there  were  19,  of  whom  7  passed  and  12  failed  ;  for  second- 
class  there  were  22,  of  whom  14  passed  and  8  failed  ;  for  third-class  there  were  54,  of  whom 
32  passed  and  22  failed. 

Another  examination  for  third-class  only  was  held  at  Nanaimo,  Cumberland,  Merritt,  and 
Fernie  on  October  14th,  at  which  15  candidates  appeared,  of  whom  13  passed  and  2  failed. 

All  of  the  candidates  who  passed  the  examination,  with  the  exception  of  5  third-class 
canditlates,  have  fully  complied  with  the  provisions  of  the  Act,  and  certificates  have  been 
issued  accordingly. 

The  fullest  information  as  to  standard  of  efliciency  required  and  copies  of  previous 
question  papers  in  printed  form  may  be  had  by  applying  to  the  Secretary  at  Xanaimo. 


List  of   C.4yDiD.\TES   to  whom    Certificates    were   issued    at   the    Examinations   held 
IN  May  and  October  1914,  at  Nanaimo,  Cumberland,  Merritt,  and  Fernie. 

FiRST-CLASS  Candidates. 


Name. 


David  Bn>\vn 

Thomas  Owen  Uavies 

Rowlanil  Blakeney  Gascoyne 

George  O'Brien  

Hugh  Penman 

John  Russell 

James  Touhey 


No. 


Second-class  Candid.-ites. 


Xame. 

Date. 

Xo. 

William  Harrison  Moore   

May  21st, 

1914 

B  I7.S 

Frederick  William  llennis 

Robert  Xesbitt  Hamilton 

Thomas  James  Woml 

B174 
BITJ 
B  176 

B  177 

Jolni  Artliur  Challoner 

B  178 

Krnest  Harrv  Devlin 

B  17» 

William  Walter  Clarkstone 

James  (^tuiiin   

BISU 
B  181 

David  .Morg.an  Francis 

B  182 

Robert  Brown 

BI83 

ArthiH"  Xewbury 

B  184 

Isaac  Hiitton 

6185 

James  Fairfoull 

B  186 
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Third-class  Candidates. 


Name. 


John  Martin  McGuckie  .  . . 

John  Michek 

John  Yardly  Murdock  . . .  . 

Thomas  Robson 

James  Taylor 

Frank  Bobba  

George  Archibald 

Robert  Vardy   

George  Maxwell 

Xeil  Mclntyre 

John  Greenhorn 

William  Anderson  Brown. 

Thomas  Taylor 

Owen  Dabb 

Matthew  McKibben 

John  Jack  

Benjamin  Ball 

Alfred  (Jeorge  Jones 

John  Malone  

William  Walker  ....    . . . 

Andrew  Yuill  Dow 

Thomas  James 

Robert  Wright     

Jame.*  Edward  Parrott     . . 

Thomas  Reid 

Johii  Wright 

William  Kemp 

Herbert  Hener 

Alfred  Arthur  Brown 

John  Bennett 

Matthew  Tumbull 

Rol)ert  Anderson 

James  Mercer 

(yomer  Treheame 

John  Rowan 

John  Newman 

John  Strachan  

John  McCourt 

William  Dunn 


Datk. 


No. 


May  21st,  1914 

C562 

II 

C563 

n 

C564 

// 

C566 

ft 

C567 

II 

Co68 

It 

C569 

II 

C570 

It 

C571 

II 

C574 

It 

C575 

It 

C576 

II 

C577 

„ 

C578 

„ 

C5S0 

II 

C582 

II 

C583 

It 

C584 

It 

C  585 

II 

C586 

II 

C587 

., 

C588 

„ 

C589 

„ 

C590 

„ 

C592 

„ 

C593 

October  Hth,  19U 

C594 

„ 

C595 

„ 

C596 

II 

C597 

„ 

C598 

„ 

C599 

II 

C600 

II 

C601 

II 

C602 

„ 

C603 

„ 

C604 

„ 

C605 

II 

C606 

Delinquents. 
Firtl-dasi  Candidate. — James  William  Jenison,  May  '27111,  1913. 
Second-class  Candidate. — John  Thomas  Challinor,  May  27th,  1913;  Cert.  No.  B  169. 
Third-class  Candidate.— Feter  Ca.rr,  October  31st,  1912;  Cert.  No.  0  497. 
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1915 


Registered  List  of  Holders  of  Certificates  of  Competency  as 

Coal-mine  Officials. 


FiRST-CL.iss  Certificates. — Service  Certificates  issued  under  Section  39,  "Coal 

Mixes  Regulation  Act,  1877." 

Edward  G.  Prior.  James  Dunsmuir,  Victoria. 

Thomas  A.  Buckle}-.  James  Cainis,  Comox. 

Archibald  Dick,  ex-Govemment  Inspector  of  IVIines. 

First-class  Certificates  of  Competency  issued  under  "Coal  Mines 
Regulation  Act,  1897." 


Name. 


December 
January 


August 

Deceit!  ber 

April 

October 

March 

May 


June 


Shepherd,  Francis  H 

Honobin,  William *. 

Little,  Francis  D 

Chandler,  William 

Priest,  Klijah 

MctJregor,  James . 

Randle,  .Joseph 

Matthews,  .John 

Norton,  Richard  Henry 

Bryden,  Andrew 

Russell,  Thomas 

Sharp,  Alexander 

Keslev,  .lohn 

Wall,"  William  H 

Morgan,  Thomas 

Wilson,  David 

Smith,  Frank  B 

Bradshaw,  (Jeorge  B 

Simpson,  William  G 

Hargreaves,  .lames 

Drinnan,  Robert  G 

Stockett,  Thomas,  Jr 

Pearson,  Robert 

Cunliffe,  John 

Evans,  Daniel 

McEvoy,  James 

Wilson,  A.  R 

Simister,  Charles 

Budge,  Thomas 

Mills,  Thoma.s 

Fauhls,  Alexander 

Richards.  James  A 

McLean.  Donald    

Wilkinson,  (Jeo   

Wright,  H.  B ,/ 

Couhhard.  R.  W j     « 

Roaf,  .1.  Richardson » 

John,  tjohn i     « 

Manley,  H.  L '     » 

Battey ,  Richard I  May 

Baxter,  Andrew June 


Date. 


March 
May 


February 
August 

tr 

October 


January 


5th, 

1881 

1st, 

1882 

1st, 

„ 

21st, 

1883 

•21st, 

If 

18th, 

1888 

18th, 

II 

8th, 

1889 

2(ith, 

II 

.30th, 

„ 

2(»th, 

1891 

27th, 

„ 

4th, 

1892 

.■50th, 

1896 

30th, 

„ 

30th, 

// 

30th, 

„ 

12th, 

1899 

12th, 

,. 

5th, 

1901 

.5th, 

„ 

3rd, 

„ 

3rd, 

„ 

3rd, 

II 

3rd, 

„ 

17th, 

1902 

17th, 

II 

17th, 

„ 

17th, 

„ 

17th, 

II 

17th, 

II 

17th, 

„ 

21st, 

1905 

21st, 

,1 

21st, 

II 

2l3t, 

II 

21st, 

„ 

21st, 

II 

21st, 

„ 

27th, 

1913 

10th, 

1911 
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First-class  Certificates  issued  under  "Coal  Mines  Regulation  Act  Further 

Amendment  Act,  1904." 


Name. 


Biggs,  J.  G 

Bonar,  Robert 

Briilge,  Edward 

Broom,  Robert 

Brown,  David 

Caufield,   B 

Church,  James  A.  H 

Crowder,  James 

Cunningham,  .John  Howard. 

Darbyshire,  .Tames 

Davidson,  \V.  A 

Davies,  David 

Davies,  Thos.  Owen 

Devlin,  Henry . 

Di.\on,  James 

Elliott,  Daniel 

Emmerson,  .Joseph 

Evans,  Evan 

Fairfoull,  Robert 

Koy,  Joseph 

France,  Thos 

Eraser,  N  orman 

Freeman,  H.  X 

Galloway,  C.  F.  J 

Gascoyne,  Rowland  B 

Glover,  Francis 

Graham,  Charles 

Graham,  Thomas 

Gray,  James 

Henderson,  Robert 

Hewlett,  Howe 

Holden,  James 

Howden,  Archibald . 

Howclls,  Nathaniel 

Humphries,  Clifford 

Jackson,  Thos.  R 

.Tames,  William.    

Jemson,  Jas.  \V 

Keith,  Thomas 

Kellock,  George 

Kinsman,  A.  D 

Knox,  T.  K 

Lancaster,  W 

Leighton,  Henry 

Macaulev,  D.  A . . 

.McCulloch,  .T 

McGuickie.  Thomas 

McKendrick,  Andrew 

McMillan,  J.  H 

McVicar,  Samnel 

Mazey,  William  John 

Miaril  Henrv  Ernest 

Millar,  John"  K 

Miller,  Andrew  Andenson.  . . 

Montgomery,  John  W 

Mordy,  Thomas 

Musgravc.  .T.  T 

Newton,  .Tohn   

O'Brien,  George 

Ovington,  .Tohn 

Peacock,  Frank  David 

Penman,  Hugh 

Phelan,  Arthur 

Powell,  J.  W 

Russell,  John  


Date. 


July 
October 
July 
May 


June 


•22nd, 

28th, 

22nd, 

27th, 

21st 

1st, 

10th, 

lOlh, 

9th, 

9th, 

1st, 

10th, 

21st 

1st, 

31st, 

9th, 

9th, 

9th, 

10th, 

10th, 

November  22nd, 


May 

November 

May 

June 

May 

n 

October 
November 


.Tune 


March 

May 

July 

May 

October 


4th. 

1st, 

22nd, 

21. St 

.SI  St, 


May 


November  14th, 
9th, 
27th, 
27th, 
27tli, 
1st, 
27th, 
October       28th, 
June  10th, 

November  9th, 
July  22nrl, 

May  27th, 

November  9th, 
June  10th, 

September  10th, 
July  27th, 

22nd, 
May  9th, 

Julie  10th, 

September  10th, 
July  22nd, 

May  27th, 

September  10th, 
May  1st, 

October  31st, 
May  9th, 

November  22nd , 
October  31st, 
May  1st, 

September  10th, 
October       28th, 


July 
May 

October 
May 

•Tune 
May 


22nd, 

21st 

27th, 

2Sth, 

21st 

27th, 

10th, 

21st 


1908 
1911 
190S 
1913 
1914 
1909 
1911 

1912 
1907 
1909 
1911 
1914 
1909 
1912 
1907 


1911 

1906 
1905 
1909 
1908 
1914 
1912 
1905 
1907 
1909 

1913 
1909 
1913 
1911 

1907 
1908 
1913 
1907 
1911 
1910 
1909 
1908 
1912 
1911 
1910 
1908 
1913 
1910 
1909 
1912 

1906 
1912 
1909 
1910 
1911 
1908 
1914 
1913 
1911 
1914 
1913 
1911 
1914 
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First-class  Certificates  issued  under  "Coal  Mixes  Regulatios  Act  Further 
Amendment  Act,   1904." — Concluded. 


Name. 


Saville,  Luther  . . . . 

Shanks,  John 

Shaw,  Alex 

Shaw,  William 

Shenton,  T.   J 

Shone,  Samuel 

Sloan,  Hugh 

Smith,  A.  E 

Smith,  Joseph 

Spicer,  .J.    K 

SpruRton,  T.  A. . . . 

Stevens,   L.  C 

Stewart,  R.  T 

Strachan,  Robert  . . 

Strang,  James 

Thomas,  J.  D 

Thorne,  B.  L 

Touhev,  .James  .  . . . 

Wallbank,  J 

Willey,  EJwanl    . 
Williams,  Thos.  H. 
Wylie,  John 


Date. 


July  2-2ncl, 

May  1st, 

November  14th, 
May  9th, 

September  10th, 
May  1st, 

November  27th, 
October  28th, 
July  22ud, 

October  28th, 
November  27th, 

27th, 
September  10th, 
March  4th, 

June  1 0th, 

September  10th, 

mth. 
May  21st, 

.September  lOih, 
October  31st, 
November  22nd, 
July  22nd, 


1908 
1909 
190.5 
1912 
1910 
1909 

1911 
1908 
1911 
1909 

1910 
1905 
1911 
1910 

1914 
1910 
1912 
1906 
1908 


Second-class  Certificates  of  Service. 


Name. 


Corkhill,  Thomas    

Lee,  John  S 

Millar,  J.  K 

McCliment,  John 

Martin,  David 

Hunt,  .John 

Walker,  David 

Powell,  William  Baden 
Brj'den,  Alexander.  . . 


Date. 

Cer.  No. 

March   4th, 

1905.... 

B    7 

4th, 

tt 

B    9 

4th, 

„ 

BIO 

4th, 

„ 

Bll 

4th, 

„ 

B  12 

4th, 

'1 

B13 

4th, 

„ 

B  14 

4th, 

„ 

BIG 

4th, 

„ 

B18 

Second-class  Certificates  of  Competency  issued   under  "Coal  Mines  Regul.ation 
Act  Further  Amendment  Act,  1904." 


Namk. 


Adamson,  Robert 

Allan,  .■\lex.  McDairmid. 

Anderson,  Robert 

Barclay,  .'Andrew 

Bastian,  John  

Bevis,  Nathaniel 

J 

John  G 

Brace,  Thomas 

Bridge,  Edward 

Brown,  David 

Brown,  .James  L 

Brown,  John  C 

Brown,  John  Todd 


September 

May 

.September 

July 

November 

September 

May 

November 

// 
October 
September 
October 

tt 
May 


10th, 
27th, 
lOtli, 
29th, 

•2nd, 

10th, 

1st, 

2nd, 
27th, 
23rd, 
loth, 
28th, 
23ra, 

9th, 


1910 
1913 
1910 
1905 
1907 
1910 
1909 
1907 
1909 
1906 
1910 
1911 
1906 
1912 


Cer.  No. 


B120 
B  167 
B  119 
B  25 
B  42 
B  123 
B  94 


40 
96 
33 


B  108 
B  136 
B  39 
B  150 
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Second-class  Certificates  of  Competency   issued   under  "Coal  Mines  Regulation 
Act  Further  Amendment  Act,   IQOi."— Continued. 


N.tME. 


Brown,  R.  J 

Brown,  Robert 

Bushell,  J.  P 

Carroll.  Henry 

Cautiehl,  Bernard    

Cawthorne,  L 

Challinor,  .Ino.  Thomas. ... 

Cualloiier.  .Ino.  Arthur 

Cliurchill.  .lames 

Clarkstone,  W'm.  \V 

Commons,  \Vm 

Cook,  Joseph 

Courtnev,  A.  W 

Cox.  Richard 

Crawford,  David 

Cunliffe,  T 

Dando,  .John   

Daniels,  David 

Darbyshire.  .James 

Davidson,   Hugh 

Davies,  Stephen 

Dennis,  Fred.   VV 

Devlin,  Ernest  H 

Devlin,  Henry  .    

Dewar,  Alexander 

Dunsmuir,  John 

Dykes,  J.  \V 

Eceleston,  Wm 

Evans,  Evan   

FairfouU,  James 

FairfouU,  R 

Finlayson,  James       

Ford,"  Allan 

Foster,  W.  R 

France,  Thos 

Francis,  David  M 

Francis,  Enoch     

Francis,  James 

Freeman,  Henry  N 

Garbett,  Richard •. . 

Oarman,  Morris  Wilbur   . . 

Gillespie,  Hugh 

Gillespie,  John   

Gillespie,  John  M 

Graham,  Chas 

Gray,  David 

Hamilton,  Robert  N 

Henderson,  Robert 

Horrocks,  Abner  G 

Howells,  N 

Hudson,  George 

Hughes,  John  C 

Hutton ,  Isaac 

Hutton,  John 

Jackson,  Thos.  R 

James,  David 

Jarrett,  Fred 

.Jaynes,  Frank 

John,  Howell 

Johnson,  Moses 

Jones,  William 

Jones,  William  T 

.Tordon,  Thos 

Joyce,  W'alter 

Kirkwood,  John  Robertson 


October 
May 

July 

October 

May 


28th, 

21st, 

1st, 

22nd, 

23rd, 
1st, 

27th, 
21st, 

22nd, 
21st, 


July 
May 
September  10th 
July  22nd, 

October       2Sth, 
May  9th, 

1st, 
Isl, 
27  th, 
2nd, 
2.Srd, 
27th, 


November 
October 
May 
September  10th, 


May 

November 
October 


21st, 
21st, 
2nd, 
.31st, 


November   14th, 


May 

March 
May 

July 
May 


1st, 

1st, 

nth, 

21st, 

1st, 

29th, 

27th, 


November  27th, 
14th, 
May  21  St, 

"  1st, 

July  22nd, 

November    2nd, 
October       31st, 


July 

October 

June 

March 

May 

// 
July 
.June 


31st, 
29th, 
23rd, 
10th, 
4th, 
1st, 
21st, 
22nd, 
10th, 


November  27th, 

September  10th, 

loth, 

May 


21st, 
9th, 

4th, 
2nd, 

1st, 


March 
November 
May 
September  10th, 

lOth, 
May  Ist, 
July      29th, 

22nd, 
November  27th, 
May  27th, 
October   31st, 


1911 
1914 
1909 
190.S 
1906 
1909 
1913 
1914 
19().S 
1914 
1910 
1 908 
1911 
1912 
1909 

1913 
1907 
1906 
1913 
1910 
1914 

1907 
1912 
1905 
1909 

1905 
1914 
1909 
1905 
1913 
1909 
1905 
1914 
1909 
1908 
1907 
1912 

1905 
1906 
1911 
1905 
1909 
1914 
1908 
1911 
1909 
1910 

1914 
1912 
1905 
1907 
1909 
1910 

1909 
1905 
1908 
1909 
1913 
1912 


Cer.  No. 


B  134 
B  183 
H  81 
B  62 
K  3l» 
B  93 
B  169 
B  1 78 
B  65 
B  ISO 
B  115 
n  64 
B  138 
B  143 
B  88 
B  78 
B  164 
B  53 
B  32 
B  165 
B  113 
B  174 
B  179 
B  44 
B  162 
B  26 
B  77 
B  87 
B  2 
B  186 
B  83 
B  21 
B  171 
B  102 
B  27 
B  182 
B  86 
B  63 
B  45 
B161 
B  1.55 
B  24 
B  36 
B  126 
15  1 
B  76 
B  175 
B  60 
B  130 
B  97 
B  121 
B  109 
B  185 
B  1.54 
B  5 
B  58 
B  84 
B  HI 
B  122 
B  75 
B  20 
B  66 
B  104 
B  168 
B  160 
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Second-class   Certificates   op   Competency   issued   under   "Coal  Mines   Regulation 
Act  Further  Amendment  Act,  1904." — Contimied. 


Name. 


Knowles,  James  E. .    . . 
Lancaster,  William  . . . 

Lane,  Joseph 

Lee,  Robert  John .... 

Littler.  Matthew     

Luck,  (ieorge 

Manifold,  Albert 

Massey,  H 

Math«r.  Thomas 

Mattishiiw,  S.  K 

Matuskv,  A 

Maver,  Ralph  Waldo. 

Maiav.  W .  J 

Merrvrield,  William... 

Miard.  Hy.   E 

Middleton,   Robert.  .  . . 

Monks,  James 

Moore,  Wm.   H 

Morgan,  John  ... 

Morri.s,  John 

Morton,  Roliert  W . . . . 

Musgrave,  J 

Myers,  Peter 

McDonald,  J.  A 

McDonald,  John 

McFegan,  VV' 

McGarvey,  Martin . . . . 
McGuckie,  Thomas  M  . 

McKelvie,  J 

McKendriek,  And 

McMillan,  D 

McNay,  Carmicliael . . . 
McPherson,  James  E. 

Neen,  Joseph 

Nelli.st,  David 

Newbury,  Arthur 

Newton,  .Tohn 

Newton,  Wvn 

O'Brien,  Cliarles 

O'Brien,  George 

Ovington,  John 

Parkinson,  T  

Parnham,  Charles 

Quinn,  James 

Quinn,  John 

Rankin,  (Jeo 

Raynes,  M.  T 

Reid,  Thomas 

Reid,  Wni 

Renriy,  .lames 

Richartls,  Thomas   . .    . 
Richards,  Samuel  ...    . 

Rigby,  John 

Roberts,  Kbcnezer  .  .  .  . 
Robinson.  William.    .. 

Rogers,  George 

Roper,  William 

Russell,  .lohn 

Saville,  Luther 

.Shanks,  David 

Shaw,  A\ex  

Shaw,  Thimias  .John . . . 

Somerville,  Alex 

Spruston,  Thos.  A 

Stafford,  Matthew 


October 

November 

May 

September 

October 

June 

May 

November 

June 

October 

May 

November 
July 

September 

July 

November 

May 

November 

July 

May 

October 
May 

November 
October 

May 

September 

June 

May 

July 

June 

March 

May 

October 

September 

May 

'/ 
November 
May 

November 
May 

November 
I  October 
'July 
t  October 

November 

Mav 

July 

September 

July 

I  May 


November 
„ 

October 
I  July 
I  May 
March 
November 
June 


2Sth, 
2nd, 
9th, 

10th, 

3l3t, 

loth, 

9th, 

27th, 

10th, 

28th, 

1st, 

9th, 

27th, 

2-2nd, 

10th, 

22nd, 

2nd, 

2Ist, 

2nd, 

22nd, 

22nd, 

1st, 

9th, 

28th, 

27th, 

27th, 

31st. 

2.Srd, 

Isl, 

10th, 

Kith. 

9th, 

22nd, 

10th, 

4th, 

21st, 

23rd, 

10th, 

9th, 

1st, 

2nd, 

1st, 

2nd, 

21st, 

9th, 

27th, 

2Sth, 

29th, 

28th, 

2Sth, 

2nd, 

9th, 

29th, 

10th, 

22nd, 

1st, 

9th, 

2nd, 

2nd, 

31st, 

29th, 

27th, 

4th, 

2nd, 

10th, 


1911 
1907 
1912 
1910 
1912 
1911 
1912 
UMJ9 
1911 

1909 
1912 
1909 
1908 
1910 
1908 
1907 
1914 
1907 
1908 

1909 
1912 
1911 
1913 
1909 
1912 
1900 
1909 
1910 
1911 
1912 
1908 
1911 
1905 
1914 
190G 
1910 
1912 
1909 
1907 
1909 
1907 
1914 
1912 
1909 
1911 
1905 
1911 

1907 
1912 
1905 
1910 
1908 
1909 
1912 
1907 

1912 
1905 
1913 
1905 
1907 
1911 


Cer.  No. 


B  137 
B  50 
B  142 
B  110 
B  157 
B  128 
B  145 
B  99 
B  127 
B  135 
B  91 
B  144 
B  101 
B  61 
B  107 
B  72 
B  55 
B173 
B  43 
B  67 
B  59 
B  90 
B  149 
B  133 
B  172 
B  106 
B  156 
B  .35 
B  92 
B  112 
B  125 
B  151 
B  73 
B  129 
B  6 
B  184 
B  31 
B  116 
B  148 
B  82 
B  52 
B  80 
B  49 
B  181 
B  146 
B  103 
B  139 
B  23 
B132 
B  140 
B  57 
B  152 
B  29 
B  117 
B  69 
B  79 
B141 
B  47 
B  51 
B  159 
B  19 
B  166 
B  4 
B  46 
B  131 
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Second-class  Certificates  of  Competency   issued  under   "Coal  Mines  Regulation 
Act  Further  Amendment  Act,   1904." — Concluded. 


Name. 


Stewart,  J.  M 

Stobl)ait .  .latob 

Stockwell,  William   

Strang,  Thomas 

Thomas,  .T.  B 

Thomas,  Joseph  D 

Thompson,  Joseph 

Touhey,  James 

Tonge,  Thomas 

VanhuUe,  Peter 

Virgo,  J 

Warburton,  Ernest  Leonard 

Watson,  Adam  G 

W'ebber,  John  Frank 

Wesnedge,  W    

White,  .John  

Whitehou.se,  William 

Wilson,  Robinson 

Wilson,  Thomas 

Wilson,   W 

Wood.  Thos.  James 

Worthington,  Joseph 


May 

November 

October 

November 

October 

September 

May 

July 

November 

May 

It 
November 
March 
November 

October 

May 

July 

n 

May 


Ist, 

9th, 

2nd, 
31st, 
27tb, 
2;5rd, 
Kith, 

9th, 
22nd, 

2nd, 

1st, 

27th, 

14th, 

4th, 
27th, 

2nd, 
31st, 

21st, 
22Dd, 
22nd, 

21st, 
1st, 


1909 
1912 
1907 
1912 
19U9 
1906 
1910 
1912 
190S 
1907 
1909 
1913 
1905 

1909 
1907 
1912 
1914 
1908 

1914 
1909 


Cer.  No. 


B  95 
B  1.53 
B  56 
B  158 
B  105 
B  38 
B  114 
B  147 
B  71 
B  54 
B  S9 
B  170 
B  28 
B  3 
B  98 
B  48 
B  163 
B  177 
B  74 
B  70 
B  176 
B    85 


Third-class  Certificates  issued  under  "Coal  Mines  Regulation  Act  Further 

Amendment  Act,   1904." 


Name. 


Adamson,  Robert    

Aleen,  Alexander , 

Almond,  Alex 

Almond,  W 

Anderson,  John 

Anderson,  Robt 

Archibald,  Geo 

Archibald,  Thomas 

Ashman.  Jabez 

Bann,  Thomas 

Baggaley,  .7 

Bain,  .lames 

Ball,  Benjamin 

Barker,   Robert 

Barlow,  B.  R 

Barnes,  B.  J 

Bateman.  Joseph  William 

Bauld,  Wm 

Baxt<-r,  Roliert 

Baybutt,  Thomas 

Beeton,  I).  H 

Bell,  Fred 

Bell,  John 

Bennett,  .John 

Bennie,  .John 

Beveridge,  Wm 

Biggs,  John 

Biggs,  Thomas 

Birchell,  Richard 

Blair,  James 

Blewett.  Ernest 

Bobl>a,  Frank 

Bradley,  William 


Date. 


May 
October 

July 
October 

It 
May 
October 
May 
October 
July 
May 

June 
May 

ft 
October 
June 
October 
May 


October 
.June 


March 
October 


Julv 
May 
Julv 


1st, 
28th, 

1st, 
22nd, 
2Sth, 
14th, 
21st, 
28th, 
27th, 
31st, 
22nd, 
27tli. 
21st, 
10th, 

1st, 

1st, 
28th, 
10th, 
28tb, 
27th, 

1st, 
27th, 

9th 
1 4th, 
10th, 
10th, 

4th, 
28th, 

1st, 
31st, 
22nd, 
21st, 
22nd, 


1909 
1911 
1907 
1908 
1911 
1914 

1911 
1913 
1912 
1908 
1913 
1914 
1911 
1909 

1913 
1911 

1913 
1909 
1913 
1912 

inu 

1911 

1905 
1911 
1907 
1912 
1908 
1914 
1908 


Cer.  No. 


C323 

(-'  430 

C  252 

C286 

C437 

C.599 

C569 

C454 

C  131 

C494 

C.300 

C  546 

C.583 

C415 

C337 

C.346 

C  551 

C  422 

f ;  450 

C  548 

C  338 

C514 

C477 

C  597 

(;411 

C  396 

C210 

C449 

C266 

C  .502 

C  298 

C568 

C291 

K  44 


Report  of  the  Minister  of  Mines. 
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Third-class  Certificates  issued  under  "  Coal  Mines  Regulation  Act  Further 
Amendment  Act,   1904." — Continued. 


Name. 


Bridge,  Edward 

Briscoe,  F 

Brodericli,  Matthew 
Brown,  Arthur  A. . . . 

Brown,  Uavid 

Brown,  Janice 

Brown,  .lames 

.John . 

Robert 

Roljert  1) . . . 

Robert  S 

Wni.  A 

.J.  H.... 


Brown. 
Brown, 
Brown, 
Brown, 
Brown, 
Brownri^_ 

BuUen,  Thomas 

Bushell,  Jas.  P 

Cairnes,  Andrew 

Cairnes,  Robert 

Calvcrly,  Josepli 

Canianiile,  HuUis    

Cair,  Peter   

Catchpole,  Charles 

Caufield,  J 

Challoner,  Arthur 

Cheetham,   Ben 

Chester,  .Tohn 

Clark,  Lewis 

Clark,  Walter  Pattison 
Clarkstone,  Wni.  W   .... 

Cleaves,  Walter 

Clifford,  William 

Commons,  William 

Cooke,  Joseph 

Coonibe,  Ale.Nander 

Cope,  Frank 

Coulthard,  James 

Crawford,  David 

Cunningham,  G.  F 

Cunliffe,  Thos 

Dabl),  Owen 

Dando.  Jolin 

Davidson,  Hugh 

Davies,  Evan  Thomas  .  .  . 

Davis,  William 

Derbysliire,  A 

Dewar,  Alex 

Devlin,  Edward  

Devlin,  Ernest  Henry  . . . 

Dickson,  Clifford 

Dingsdale.  (ieo 

Doherty,  J.J 

Doney,  John   

Donnachie,  .Tohn 

Doodson,  Robert 

Dorranco,  (Jrlin  William . 

Douglas,  D.  15 

Dow,  And.  Y    

Dunn,  \Vm 

Dykes,  Isaac 

Dykes,  .Joseph  W 

Edwards,  .lohn 

Elliott,  .John 

Elmes,  (ieorge 

Evans,  D 

Ewart,  Alex 

Fairfoull,  James 


July 


January 

October 

November 

September 

.June 

September 

October 

June 

May 

July 

September 

October 

.June 

May 

September 

October 

n 

July 

May 

October 

July 

October 

.June 

May 

October 

May 

July 


March 

May 

October 

.June 

March 

November 

October 

May 


.June 

September 
October 
May 

October 

May 

March 

.June 

October 

January 

October 

May 

October 

.June 

October 

May 

October 
July 

September 
October 


29th, 
22nd, 
21st, 
14th, 

1st, 
10th, 
10th, 
loth, 
2>Sth, 
lOth, 
lOth, 
21  at, 
22nd, 
10th, 

1st, 
10th, 
27th, 
lllth, 
28th, 
.31st, 
29th, 

1st, 
2Sth, 
22nd, 
28th, 
10th, 
9th, 
28th, 

9lh, 
22nd, 
22nd, 

4th, 
27th, 
28th, 
10th, 

4th, 
11th, 

1st, 
21st, 

9th, 
9th, 
9th, 

1st, 
10th, 
10th, 
23rd, 
27th, 
27th, 
28th, 

1st. 

4th, 
10th, 
28tli, 
2Ist, 
2.3rd, 
21st, 
14th, 
1 0th, 

Ist, 
27th, 
27lh, 
31st, 
22nd, 
lOth, 
28th, 


1905 
1908 
1913 
1914 
19(« 
1910 
1911 
1910 
1911 


1914 
1908 
1910 
1907 
1911 
1913 
1910 
1911 
1912 
1905 
1909 
1911 
1908 
1911 

1912 
1911 

1912 
1908 

1905 
1913 

1911 
1905 

1907 
1914 
1912 


1909 
1911 
1910 
1906 
1913 

1911 
1909 
1905 
1911 

1913 
1906 
1914 

1911 
1907 
1913 

1912 
1908 
1910 
1911 


C223 
C309 
C525 
C596 
C348 
C364 
C  412 
C392 
C451 
C423 
C408 
C576 
0  276 
C379 
C264 
C420 
C539 
C375 
C443 
0  497 
0  227 
C321 
C4.33 
C311 
C440 
C40S 
C480 
0  431 
0  475 
0  313 
0.304 
O209 
0  533 
0  549 
0  407 
0  208 
0229 
0265 
0  578 
0  465 
C464 
0  463 
0  339 
0  401 
0  369 
0  241 
0  538 
0  532 
0  459 
O340 
0  2)1 
0  425 
0455 
0  517 
C  235 
C587 
0  606 
0  409 
0  248 
0  542 
0  541 
0  511 
0  284 
0  374 
0  453 
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Third-class  Certificates  issued  under  "Coal  Mines  Regulation  Act  Further 
Amendment  Act,   190-t." — Continued. 


Name. 


Fitzpatrick,  T.  J 

Flockart,  David 

ForI,  Allen 

Fowler,  Riibeft 

Francis,  David  Morgan... 

Francis,  ,)ames 

F'reeman,  H.  (t 

Frew,  A 

Frodsham,  Vincent 

Furbow,  John 

Garbett,  Richard 

Gascoyne,   Rowland  B   . .  . 

Gemniell,  .lanics . . . 

Glen,  .James 

Gordon,  Davis  .John 

Gourley,  Robert 

Graham,  John 

Gray.  ( Jeorge 

Greenhorn,  .John 

Griffoth,  Edward 

Gunnies,  Matthew 

Hallinan,  W 

Halsall,  J 

Hamilton,  .John 

Hamilton.  Robert  Nesbitt 

Hartley,  Thomas 

Harwood,   Fred    

Harvey,  Thomas 

Harvie,  (ieorge 

Hayes,  Kdward 

Heaps,  Robert 

Hener,  Herbert ... 

Hennev.  Jonathan 

Henry,  .Tames 

Hillev,  Fred 

Hilton.  R.  (i 

Hodflon,  R.  H 

Horbnry,  .Joseph  W 

Horrocks,  A.  G 

Horwood ,  S 

Howells,  Nathaniel 

Huby,  Norman 

Hutchison,  IJen 

Hutchison,  F 

Ireson,  .John 

Irvine,  David 

Jack,  John 

.Tames,  Thos 

Jardine,  (Ieorge  Edward    . 

Jarrett,  Fred.  J 

Jaynes,   Frank 

JeniBon.  .J.  W 

Jenkins,  .John 

John ,  Howel 

Johnson,  Moses 

Johnston.  Robert 

Jones,  Alf.  Geo  

Jones,  Samuel 

Jones,   William  C 

Jones,  William  Ernest   . . . . 

Jones,  W.  T 

Joshua,  John 

Joyce,    W 

.Judge,  Peter  , 


October 
January 
October 


November 

,July 

January 

September 

January 

October 


May 


July 
May 

II 
October 
May 


July 
October 


September 

May 

September 

May 

September 

October 

•June 

May 

July 

September 

March 

June 

May 

July 

May 

June 

November 

October 
.1  une 

May 


.January 

October 

July 

March 

September 

July 

October 

May 


Keenan,  Wm.  .James June 


.January 

October 

March 

May 

November 

September 


28tb, 

21st, 

28th, 

31st, 

28th, 

1st, 

Uth, 

2;th, 

22nd, 

21st, 

10th, 

21st, 

.3Ut, 

28th, 

9th, 

9th, 

22nd, 

9tli, 

21st, 

.31.st, 

9tli, 

1st, 

22nd, 

28th, 

2Sth, 

.31st, 

10th, 

9th, 

ICth, 

1st, 

10th, 

14tli, 

10th, 

91  h, 

22i.d, 

10th, 

4th, 

10th, 

1st, 

22nd, 

1st, 

loth, 

Uth, 

27th, 

.31st, 

10th, 

21. St, 

21st, 

21st, 

1st, 

22nd, 

4th, 

10th, 

22nd, 

1st, 

9th, 

21sl, 

27th, 

21st, 

2,Sth, 

4th, 

9th, 

27th, 

10th, 

loth. 


Cer.  No. 


1911 

1913 

1911 

1912 

1913 

1907 

19(15 

1909 

191  IS 

1913j 

191(1 

1913 

19121 

1911 

1912 

1908 
1912 

1914 

1912' 

1909 

1908 

1911 

1913 

1912 

1910 

1912 

1910 

19(19 

1910i 

1914 

1911 

1912i 

1908 

191(1 

190.-> 

1911 

1909: 

1908' 

19(19 

1911 

1905 

19(i9 

1912 

19111 

19141 

1913( 
1907 
1908 
1905 
1910 
1908 
1907 
1912 
1914 
1913 


190.T 
1912 
1909 
1910 
1911 


C  452 
C531 
C445 
G495 
(;  558 
C  250 
C  230 
C  360 
C  282 
C  528 
C377 
0  513 
C  505 
C  435 
(J  474 
C  470 
C  292 
C467 
C575 
C508 
C460 
C  343 
C  307 
0  444 
C  550 
C5I0 
C  384 
C  406 
C378 
C32() 
C  .373 
C695 
C424 
C471 
C290 
C  376 
C216 
C  400 
C  324 
C  312 
0  316 
C394 
0  232 
C  358 
0  507 
0  413 
C  582 
0  588 
0  521 
0  256 
0  277 
0  2(J5 
0  390 
C  305 
(;  258 
0  479 
0  .584 
0  518 
0  556 
0  221 
0  544 
0  478 
0,361 
0  391 
0  426 
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Third-class  Certificates  issued  under  "  Coal  Mines  Regulation  Act  Further 
Amendment  Act,  1904." — Continued. 


Name. 


Kemp,  Wni 

Kinghhm,  Alfred  . . 
Kiikeljorg.  H.  S... 
I.«incaster,  William 

I.ane,  Joseph 

Leeman.   T. 


October        Uth, 

28th, 

November  27th, 

October      23rd, 

n  1  St, 

Ma  J'  1st, 

Lewis,  Benj.  J September  10th, 

-  "  '    "  2iHh, 

Kith, 
lOth. 
Kith, 
2Sth, 
10th, 
)Oth, 
28th, 
loth. 


October 
Juue 

October 
.lune 


May 

July 

May 

October 

June 

July 

May 

Jul}- 

October 


May 


October 


Lidilie,  John July 

Littler,  John June 

Littler,  Matthew  ... 

Littler,  Robert 

Livingstone,  Alex. . . . 

Loxton,  Oeorge 

Loxton,  .John 

Lynch,  Stewart 

Mackie,  .John    

Makin,  .J.  Wm 

Malone,  John 

Malnne,  Patrick 

Mailman,  James  .    . . 

Mansfield,  A 

Manson,  T.  H 

Marsh,  Daniel  Parks. 

Marsh,  .John 

Martin,  James 

Mason,  J 

Masscy,  Henry 

Mather.  Thomas 

Mattishaw,  Samuel  K 
Matusky,  Andrew. . . . 

Mawson,  J.  T 

Maxwell,  (Jeo 

Meek,  Matthew 

Mercer,  .las    

Merrifield,  (ieorge  .  . . 
Merrifield,  William  . . 

Michek,  .John 

Miles,  .John 

Millar.  Peter 

Mitchell,  C 

Mitchell,  Henry 

Monks,  .James 

Moore,  fieorge 

Moore,  J 

Moreland,  Thomas... 

Morgan,  .John 

Morris,  David 

Min-dock,  .Ino.  Y 

Myers,  Peter 

McAlpine,  .John 

McBroom,  Al 

McCourt,  John 

McCulloch,  .Tames. . . . 

MiDonald,  .lolin 

McKagen,  Alexander  . 

McKegan,    W 

Mc(;arrv,  M . . 

Mcduckic,  .Jno.  M. . . 
Mc(Juckie,  Thomas. . . 
McOuire,  Thomas    . .  . 

Mclntvre,  Neil 

McKefvie,  J 

McKen/.ie,  Peter 

McKibben,  Matthew  . 
McKinley,  John 


September  10th, 

May 

October 


21st, 

1st. 
.Sl.=t. 

1st, 
22nd, 
27th, 

1st, 
10th, 
22nd, 

1st, 
22nd. 
23rd, 

1st, 

November  27th. 

21st, 

9th, 
14th, 
23rd, 
23rd, 
21st, 
10th, 


M.ay 
.June 

September  10th, 
May  1st, 

September  10th, 
November  14th, 
October       23rd, 


May 

July 

May 

October 

March 

July 

October 

May 

October 

May 


July 

October 

May 

July 

•June 

May 

October 


1st, 
22nd, 
29th, 

9th, 
21st, 
2Sth, 

4th, 
2nd, 
Uth, 

1st, 
28th, 

9th, 

1st, 

1st, 
21st, 
29lh, 
28th, 
21st, 
22nd, 
Kith, 
21st, 
28th, 


1914 
1913 
1909 
1906 
1907 
1909 
1910 
190.T 
1911 


1910 
1914 
1907 
1912 
1909 
1908 
1913 
1907 
1911 
190S 
1909 
1908 
1906 
1907 
1909 
1914 
1912 
1914 
1906 

1914 
1911 
1910 
1909 
1910 
190.5 
1906 
1909 
1908 
1905 
1912 
1914 
1911 
1905 
1908 
1914 
1909 
1911 
1912 
1909 

1914 
1905 
1913 
1914 
1908 
1911 
1914 


Cer.  No. 


C594 
C559 
C350 
C243 
C254 
0345 
C386 
C228 
C410 
C417 
C418 
0436 
C428 
C416 
C432 
C421 
C385 
C585 
C247 
C501 
C336 
C280 
C  543 
C270 
C398 
C297 
C317 
0  293 
C237 
C259 
C359 
C571 
C484 
C600 
C239 
C236 
C563 
C414 
C388 
C.322 
C  366 
C234 
0  242 
0  335 
0  299 
0  224 
0  472 
0  564 
0  446 
0  217 
0  287 
C605 
0  315 
0  448 
0  490 
0  319 
0  326 
0  562 
C226 
0  553 
0  574 
0  285 
0  427 
0  580 
C442 
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TiiiRi>-cL.\ss  Certificates  issued  under  ''Coal  Mines  Regulation  Act  Further 
Amendment  Act,   1904." — Continued. 


N.4MK. 


McLauglilin,  .Tames 
McLiU'lilan,  .\lex. . . . 
ilcLean.  .M.D 


MclA'llan.  William. 
Mclx'oil,  James . . . . 
McMillan,  1) 


McMillan,  IvKvaid  .  . 
McXav,  Ciinnicliael. 
McNeill,   A.lam  T., 

McNeill,  Robert 

Neen,  Joseph 

Nelson,  Horatio 

Neilson,  William  . . . 

Newman,   John 

Nicholson,  James  . . . 

Nimnio,  James 

Noiris,  .Toshua 

Cakes,  Kobcrt 

O'Brien,   Charles.  . . . 

Odgers,  Alfred 

Odgers,  Kli 

Orr,  Alexander 

Osljorne,  Hugh 

Oswald,  Geo.  L 

Owen,   T 

Park,  Alexander  .  . . . 

Parker,  L 

Parkinson,  T  

Parrott,  Jas.  E 


Pearson,  Jonathan  . . , 

Penman,  Hugh 

Perrv,  -lames 

Philips,  T 

Pickup,  A 

Picton,  W.. .    

Plank,  Samuel 

Poole,  Samuel 

Potter,  Robert 

Price,  Walter . 

Puckey,  Wm.  R 

Quinn,  .James 

Quinn.  John     

Rallison,  R 

Rankin,  George   

Rankin,  Wm.  Shaw. 
RatclifTe,  Thomas  ... 

Raynor,  Fred 

Reid,  Roliert 

Reid,  Thos 

Reid,    Wm 

Reilly,  Thomas 

Reimy,  .las 

Richards.  .Fames  .... 
Richards,  Samuel  . . . 
Richardson,  .J.  H. . . . 

Rigby,  .John 

Roberts,  E 

Robinson,  M 

Robaon,  Thomas  . 

Roper,  William 

Rowan,  Alexander  . . 

Rowan,  .John 

Rowbottom,  Thomas  . 

Royle,  Kdward 

Ru8»ell,  Robert 


May  9th 

.Tune  loth 

September  iOth 
March  4th 

July  22na 

September  10th 
October  31  si 
July  2-2ik1 

22nd 
September  10th 
November  27th 
October 
May 
October 
May 


1st 
!)th 
14th 
9th 
9th 
28th, 
.SI  St 
27th, 
21st 
21st, 
2Sth 
2Sth 
September  10th 
May  1st. 

January       21st 
May 
July 
May 


October 

November 
-January 


October 


lat, 
22nd 
21st 

9th 
2.Sth 

4th 


July 

May 
October 


October 
March 
November  27th 
July  22nd 

May  1  st 

November  14th 
May  27th 

October        .31.st 
September  10th 
10th 
October       2Hth 
28th 
22nd 
22nd 
9th 
1st 

„  1st, 

September  10th 
May  21st^ 

June  10th 

July  22nd 

November  27th 
II  1st 

October       2.Sr(l 
28th, 
29th 
1st, 
1st 

2l3t 

22nd 
.31st 
14th 
II  31  St, 

31st 
November  27th 


July 
May 


July 
October 


1912 

191(1 
190,-) 
1908 
1910 
1912 
1908 

1910 
1909 
1907 
1912 
1914 
1912 

1913 
1912 
1909 
1913 

1911 
1913 
1910 
1909 
1913 
1909 
1908 
1914 
1912 
1913 
1905 
1909 
1908 
1909 
190.") 
1913 
1912 
1910 

1911 

1908 

1912 
1907 

1910 
1914 
1911 
1908 
1909 
1907 
1906 
1911 
190,'-) 
1909 

1914 
1908 
1912 
1914 

1912 
1909 


Cer.  No. 


C48,5 
C419 
C389 
C219 
C  296 
C  363 
C  493 
0  306 
C281 
C  387 
C  352 
C  263 
C481 
C  603 
C469 
C461 
C  557 
C498 
C.349 
C529 
C  523 
C4.34 
C  555 
C  370 
C347 
0519 
C.341 
C289 
C  590 
0  473 
C  552 
C215 
C  356 
C310 
C  333 
C  233 
C  536 
(;  503 
C371 
0  368 
C44I 
C429 
C279 
C275 
C489 
C253 
C257 
C383 
0  592 
C403 
0  303 
(.;  354 
C249 
C244 
C458 
C225 
C327 
0  3.32 
C  566 
0  274 
C  5(HJ 
C602 
0  492 
0  506 
0  351 
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Third-class  Certificates  issued  under  "Coal  Mixes  Regulation  Act  Further 
Amen'dmest  Act,   1904." — Continued. 


Name. 


Riitledge,  Kdwin 

Scotl,  Henry 

Saunders,  Eustace  L •  •  • 

Seggie,  Robert  

Shanks,  David 

Slmrp,  James 

Sharpies,  J.  T 

Shearer.  L 

Shenlield,  \V 

Shipley,  John  W 

Shooter,  Joseph 

Shortman,  J 

Simister,  J .  H 

Simister,  W 

Sinims,  Huliert  .Ulan  

Sinclair,  William 

Skelton,  Thos 

Smith,  A.  K 

Smith,  Joseph 

Smith,  Richard  Ueveridge 

Smith,  Thos.  J   

8niitli,  Th'^mas 

.^opwith.  Ref!inald  Scott 

Sparks,  Edward   (C  314  issued  in  lieu  of  C  255  destroyed  by  Fernie  fire) 
Spencer,  G 


Sprusten,  R   L       

Sprustoii,  Thomas  A 

Stafl'ord.  M 

Starr,  Wallace . . 

Steele,  James 

Steele,  Walter 

Stewart,  ( ieorge 

Stewart,  James  M 

Stockwell,  William 

■Strachan,  John 

Strang,  Thomas 

Strang,  Wm 

Suik,  (Jeiirge 

Sutherland,  John 

Taylor,  Charles  M 

Taylor,  Hugh 

Taylor,  James 

Taylor,  J.  T 

Taylor,  Leroy 

Taylor.  Thomas 

Thacker,  (Jeo 

Thomas,  Thomas 

Thonia.s,  John  B 

Thomas,  Joseph 

Thomas,  Warriett 

Thompson,  Thomas 

Tliompson,  John 

Thompso'i.  Joseph 

Thomson,  Duncan 

Trehcarne,  tiomer 

Touhey,  William   

TuUy,  Thomas 

Tune,  Elijah 

Turnhull,  Matthew 

Vardy,  Hol.t 

Van(,'han.  .John  Henrv 

Walker,  Jas.  Alexander  . . . . 

Walker,  Wm 

Wallace,  Fred  .      

Warburton,  Ernest  Leonard. 


July 
January 


September 

May 

September 

May 

November 

October 

ilay 

November 
May 
■January 

May 

September 
ilarch 
October 

n 

May 

January 

October 

May 

November 

March 

September 

Mav 


October 

May 

October 


June 


May 

March 

.lanuary 

May 

October 

September 

May 

September 
November 
March 
October 


March 

October 

May 


October 

May 

October 

.May 

October 

June 


22nd, 

22nd, 

21st, 

21st, 

10th, 

1ft. 

10th, 

1st, 

27th, 

28vh. 

1st, 

1st, 

27th, 

1st, 

21st, 

21st, 

1st. 

lOtb, 

4th, 

28th, 

1st, 

9th, 

21st, 

1st, 

1st, 

27th, 

4th, 

10th, 

9th, 

9th, 

28tli, 

27th, 

23rd, 

23rd, 

14th, 

10th, 

10th, 

1st, 

27th, 

4th, 

21st, 

21st, 

28th, 

10th, 

21st, 

27th, 

10th, 

14th, 

4th, 

1st, 

1st, 

31st, 

1st, 

4th, 

14th, 

27th, 

9th, 

9th, 

14th, 

21st, 

28th, 

31st, 

21st, 

1st, 

10th, 


1908 

1913 

1910 
191  lit 
1910 
1909 


1911 
1907 
1909 


1913 

1909 
1910 
19(1.) 
1913 
19117 
I9I2 
1913 
1907 
1909 

1905 
1910 
1912 

1911 
1913 
1906 

1914 
1911 

1909 
1913 
19(15 
1913 
1914 
1911 
1910 
lill4 
191.^ 
1910 
1905 

1907 

1912 
1907 
19(l."i 
1914 
1913 
1912 

1914 

1913 
1912 
1914 
1907i 
19111 


Cer.  No. 


C302 
C-294 
0  5-20 
C524 
C  372 
C325 
C380 
C330 
C357 
C4o6 
0  261 
0  331 
0  353 
C334 
0  526 
0  527 
0  344 
0  367 
0  207 
0  561 
0  271 
C486 
0  512 
0  255 
0  329 
0355 
C206 
0  382 
0  488 
0  462 
0  439 
0  534 
0240 
0238 
0604 
040H 
0  395 
0  318 
0  545 
0  213 
0  530 
0  567 
0  447 
C3S1 
0  577 
0  537 
0  365 
0  231 
C220 
C27S 
0  267 
C509 
0  269 
0  218 
0  601 
0  547 
0  468 
C476 
0  598 
C570 
C560 
0  496 
0  586 
0  260 
0  399 


Geo. 


Bureau  of  Mines. 
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Third-class  CEKTinrATEs  issued  under  "Coal  Mines  Reoulation  Act  Further 
Amendment  Act,   1904." — Concluded. 


Name. 


Date. 


Wardrop,  James October 

May 

March 
May 

Tuly 


Wntkiiia,  William. 
Wiitson,  Adam  O  . . 
Walson,  Arthur  W. 
Watsoii,  George  ... 

Watson,  Josepli January 

Watson.  William October 

Welib.  Herbert " 

Weeks,  John March 

White  James October 

Whii  e,  John   " 

Whiteliouse,  Wm June 


Wilcock,  J. 

Wilkinson,  Edward 

Williams,  John  Sam. . . 
Williams.  Watkin  .  . . . 

Wilson.  Robinson 

Wilson,  Thomas 

Wilson,  William 

Winstanley,  H 

Wintle,  Thcimas  A  .  . . 
Witherington,  George  . 
Wood.  Thos.  James  . . . 

Worthington,  J 

Wright,  John 

Wright,  Robert 

Wright,  William 


July 

October 

June 


October 

July 

October 


July 
May 

II 
January 


31st, 
0th, 

4th, 
27th, 
2-2nd, 

21st, 

22nd, 

2.Sth, 

4th, 

22nd, 

Kith, 

22nd, 

2,Sth, 

10th, 

22nd, 

loth, 

1st, 

1st, 

22nd, 

29  th, 

2Sth, 

.SI  St, 

22nd, 

2l3t, 

2 1st, 
21st, 


1912 

1905 
1913 

190S 
1913 
1906 
1911 
l»ll.i 
1912 
1900 
1911 
190S 
1911 

1908 
1911 
1907 

1908 
190.-) 
1913 
1912 
190S 
1914 

1913 


Cer.  No. 


C.504 
C483 
C  212 
C  535 
C  288 
C515 
C246 
C  457 
C214 
t'  499 
C245 
C402 
C  308 
C  438 
C404 
C301 
C  397 
C  272 
C262 
C283 
C  222 
C  554 
0  491 
C295 
C593 
C589 
C522 
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COAI^MINES  OFFICIALS. 

Third-class  Certificates  issued  under  "  Coal  Mines  Regulation  Act  Further  Amendment  Act, 
1904,"  sec.  38,  sulisec.  (2),  in  exchange  for  Certificates  issued  under  the  "Coal  Mines 
Regulation  Act  Amendment  Act,  1901." 


Name. 


Adam,  Robert 

Addison.  Thos 

Aitken,  .James 

Allsop,  Harry 

Augliinvole,  Alex  . . . . 
Barclay,  Andrew  . . . . 

Barclay,  .Tames 

Barcla\',  John 

Berry,  .lames 

Bickle,  Thos 

Bii;gs,  Henry 

Black,  .John  S 

Bowie,  James 

Briscoe,  Edward 

Campbell,  Dan 

Carr,  Jos.  E 

Carroll,  Harry 

Clarkson,  Alexander 
Collishaw,  .John  .... 

Comb,  John 

Cosier,  \Vm 

Courtney,  A.  W . . .  . 
Crawford,  Frank  ... 

IJaniels,  Da>id 

Davidson,  David. ... 

Davidson,  John 

Devlin,  Henrj' 

Dobbie,  ,Tohn 

Dudley,  .James 

Duncan,  Thomas. . . . 

Dunlap,  Henry 

Dunn,  (ien 

Dunsmuir,  John  .... 

Eccleston,  \Vm 

Kvans,  Kvan 

Evans,  W.  H 

Fagan,  David    

Farquharson,  John. . 
Findlayaon,  .Tames  . . 
Fulton",  Hugh  T  . . . . 
Gibson,  Edward  .... 

Gilchrist,  Wra   

fiillespie,  Hugh   .... 

Gillespie,  John 

Gould,  Alfred 

Green,  Francis 

Handlen,  Jas 

Harmison,  \Vm 

Haworth,  Geo 

Hescott.  .Tohn 

John,  David 

Johnson,  (ieo   

Johnson,  Wm.  R  .  . . 

Kerr,  Wm 

Lander,  Frank 

I.iandfear,  Herbert . . 

Lewis,  Thos 

Malpass,  James  .... 


Date. 


Oct. 

Dec. 

Oct. 

Oct. 

March 

April 

April 

April 

Feb. 

Oct. 

April 

April 

Mav 

Oct". 

March 

Oct. 

March 

April 

Feb. 

.March 

March 

Nov. 

April 

April 

.\pril 

Marcli 

Oct. 

Nov. 

March 

Aug. 

Nov. 

Dec. 

March 

March 

March 

March 

April 

April 

June 

April 

May 

March 

April 

April 

April 

Oct. 

June 

Feb. 

March 

Jan. 

Nov. 

May 

March 

March 

Jan. 

Jan. 

Oct. 

Nov. 


12, 
10, 
24, 

11, 
■29, 


17, 
11, 
11, 
10, 
3, 
13, 
10, 
29, 
11, 
•29, 


23, 
29, 

e', 

27, 

3, 

29, 

12, 


29, 

21, 

19, 

29, 

15, 

13, 

14, 

6, 

27, 

6, 

3, 

30, 

29, 

<5> 

6, 

17, 

11, 

16, 

3, 

29, 

16, 

8, 

9, 

1, 

29, 

9, 

27, 

11, 


Certifi- 

cate No. 

1904 

C  42 

1904 

C  52 

1904 

C  44 

1904 

C  34 

190.5 

C  89 

1904 

C  19 

1904 

C  20 

190.1 

C  111 

1905 

C  70 

1904 

C  37 

1905 

c  no 

1905 

C  108 

1905 

C  1)6 

1906 

C  129 

1905 

C  93 

1904 

C  36 

1905 

C  98 

1904 

C  18 

1905 

C  68 

1904 

C   2 

1905 

C  86 

1904 

C  45 

1904 

C   7 

1904 

C  12 

1905 

C  106 

1905 

G  87 

1904 

G  41 

1905 

C  126 

1905 

C  114 

1906 

C  128 

1904 

C  51 

1904 

C  56 

1905 

C  90 

1905 

C  80 

1905 

C  78 

1905 

C  79 

1905 

C  109 

1904 

C  17 

1904 

C  25 

1905 

C  105 

1905 

C  118 

1905 

C  85 

1904 

C   8 

1904 

C   5 

1906 

C  112 

19(>4 

C  38 

1904 

C  122 

1905 

C  65 

liWS 

G  88 

1905 

C  62 

1904 

C  49 

1904 

C  124 

1905 

C  75 

1905 

C  91 

1905 

C  61 

1905 

C  63 

1904 

C  35 

1904 

C  113 

Name. 


Marsden,  John 

.Marshall,  Howard  . . 
Matthews,  Chas  .... 
Miard,  Harry  E  . . . . 
Middleton,  Robt. .    . 

Miles,  Thos 

Miller,  Thos.  K  .  . . 
McKenzie,  John  R. . 
.VlcKinnon,  Archd.. 

McMillan,  Peter 

McMurtrie,  John  .  . . 
Moure,  Wm.  H.    .    . 

Morris,  .John 

Myles,  Walter 

Nash,  Isaac 

Neave,  Wm 

Nellist,  David 

Nelson,  James 

Newton,  John 

Nimmo,  Jas.  P 

O'Brien,  Geo 

Perrie,  Jas 

Perry,  James 

Pounder,  Geo 

Price,  Jas 

Rafter,  Wm 

Reid,  Thos      

Reid,  .lames 

Reid,  Wm 

Richards,  Thos 

Ross,  John 

Roughead,  George  . . 

Ryan,  John 

Sanders,  .John  W  .  . . 
.Shenton,  Thos.  J  .  . . 
Shepherd,  Henry  . . . 

.Smith,  Ralph 

Smith,  Geo     

Somerville,  Alex. . . . 

Stauss,  Chas.  F 

Steele,  Jas 

Stewart,  Duncan  H. 

Stewart,  John 

Stewart,  Daniel  W.  . 
Stoddart,  .Jacob    . . . 

Strachan,  Robt 

Strang,  James    

Thomas,  .Tohn    . .    . . 

V'ass,  Robt 

Vater,  Charles   

Walkem,  Thos 

Webber,  Chas 

Webber,  Charles  F.. 

Whiting,  (ieo 

Wilson,  Austin .    . . . 

Wilson,  Thos 

Woodburn,  Moses  . . 
Yarrow,  Geo 


Date. 


May 

Dec. 

April 

March 

Feb. 

Aug. 

Feb. 

Oct. 

April 

March 

March 

June 

Dec. 

April 


June 

Oct. 

April 

April 

Oct. 

April 

Feb. 

March 

June 

Oct. 

Nov. 

March 

Nov. 

March 

Dec. 

April 

April 

Jan. 

Dec. 

April 

.Tuly 

June 

March 

March 

March 

Feb. 

March 

March 

April 

May 

Feb. 

April 

April 

March 

Dec. 

April 

Dec. 

Sept. 

Sept. 

May 

Feb. 

April 

March 

Nov. 


3, 

6, 
27, 

3, 
11, 
10, 
21, 
12, 

3, 
29, 
29, 
17, 
27, 

3, 

1, 
12, 
27, 
27, 
12, 

3, 

6, 
15, 
13, 
16, 

S, 
29, 

3, 
23, 
15, 
27, 

3, 
30, 
28, 

3, 
25, 
13, 

29! 
24, 

9, 
29, 
2S, 

3, 
16, 
21, 


29, 
12, 

6, 
16, 
13, 
13, 
29, 

7, 
27, 
29, 

3, 


1904 
1905 
1904 
1905 
1905 
1904 
1905 
1904 
1905 
1905 
1905 
1905 
19(>4 
ntOo 
1904 
1904 
1904 
1904 
1904 
1905 
1905 
1905 
1904 
1905 
1904 
1905 
1904 
1904 
1901 
1904 
1905 
1907 
1904 
1905 
1904 
1904 
1905 
1905 
1904 
1905 
1905 
1904 
1904 
1904 
1905 
1904 
1904 
1905 
1904 
1904 
1904 
1904 
1904 
1905 
1905 
1904 
1905 
1904 


Certifi- 
cate No. 


C  21 
0127 
C  9 
C  76 
C  71 
C  31 
C  74 
C  40 
C  102 
C  94 
C  96 
C  119 
C  57 
C  100 
C  120 
C  43 
C  13 
C  16 
C  39 
C  103 
C  66 
0  81 
C  27 
C  125 
C    50 


95 

47 

1 


C  54 
C  14 
C  101 
CI30 
C  59 
C  107 
C  30 
C  26 
C  77 
C  84 


3 
69 
92 

4 


C  104 
C  23 
C  73 
C  15 


10 
97 


C  53 
C  66 


55 
32 
33 


C  117 
C  67 
C  11 
C  83 
C  46 
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CARIBOO     DISTRICT. 


CARIBOO  MINING  DIVISION. 
Report  by  C.  W.  Grain,  Gold  Commissioner. 

I  have  the  honour  to  submit  herewith  my  report  on  the  progress  of  the  mining  industry 
in  the  Cariboo  Mining  Division  for  the  year  ending  December  31st,  1914. 

As  you  win  readily  understand,  it  is  somewhat  difficult  to  write  a  report  year  after  year 
on  this  district,  in  which  mining  lias  been  carried  on  for  so  many  years,  and  which  is  now 
looked  upon  by  many  as  workeil  out.  It  has  been  particularly  hard  the  last  two  or  three 
years,  when  the  mining  industry  has  been  more  or  less  in  a  dormant  state ;  although  I  am 
convinced  that  before  very  long  it  will  again  wake  up  and  be  as  full  of  life  as  ever. 

This  district  has  now  been  reported  on  for  a  great  number  of  years  ;  in  fact,  as  far  back 
as  1859,  when  Governor  Douglas  reported  on  the  district  to  the  Colonial  Secretary.  Since 
then  the  district  has  gone  through  various  periods  of  wonderful  prosperity  and  periods  of  great 
depression  ;  it  has  several  times  been  looked  upon  as  worked  out ;  howevei',  it  .still  lives  as  a 
producer,  though,  of  course,  in  a  much  smaller  way  than  in  the  early  days. 

The  transportation  problem,  the  high  rate  of  wages,  the  cost  of  supplies,  and  high  freight 
charges  still  greatly  retard  the  development  of  this  district,  but  this  problem  will  soon  be 
solved  ;  in  fact,  transportation  facilities  are  improving  all  the  time. 

The  completion  of  the  Grand  Trunk  Pacific  Railway  to  Fort  George  has  made  an 
appreciable  difference  in  the  cost  of  living  by  lessening  the  freight  charges.  The  Pacific  Great 
Eastern  Railwa\-  is  progressing  rapidly,  and  on  its  completion  we  shall  have  a  railway  within 
sixty  miles  of  Barkerville,  and  freight  rates  will  be  still  further  reduced. 

The  Cariboo  District  may  be  said  to  be  divided  into  four  parts — namely,  the  Quesnel 
Division,  on  which  I  shall  not  touch,  leaving  same  in  the  hands  of  the  Mining  Recorder  of 
that  Division  ;  the  Fort  George,  the  Tete  Jaune,  and  the  Barkerville  sections,  all  subdivisions 
of  the  Cariboo  Mining  Division. 

It  is  to  this  last-mentioned  section  of  the  district  that  I  shall  chiefly  confine  my  remarks; 
as,  actually  living  in  it,  I  am  in  a  position  to  know  more  about  it  than  of  the  other  two 
mentioned. 

In  the  other  two  sections  at  present  very  little  real  mining-work  has  been  done.  A  large 
number  of  mineral  claims  have  been  staked  in  the  last  two  j'ears,  but  very  little  development 
■work  done,  as  shown  by  the  very  few  certificates  of  work  applied  for.  I  have  also  omitted 
to  say  anything  as  regards  the  value  of  these  claims,  as  J.  D.  Galloway,  the  Assistant 
Mineralogist,  visited  these  districts  last  season,  and  no  doubt  will  make  some  report  thereon, 
■which  cannot  help  but  be  a  more  reliable  report  than  any  I  could  give. 

With  reference  t<j  that  part  of  the  Division  which  may  be  called  the  Barkerville  section, 
in  which  the  mining  carried  on  is  almost  entirely  placer-mining,  1  would  .state  that,  although 
the  water  season  started  towards  the  latter  end  of  April,  no  mines  piped  with  a  real  full  head 
before  May.  The  winter  snowfall  was  somewhat  lighter  than  the  previous  year,  but  the  water- 
supply  depends  more  on  the  way  the  snow  goes  than  the  amount  thereof.  The  manner  in 
which  the  snow  went  this  last  year  could  hardly  be  improved  upon  ;  we  had  warm  days,  melting 
the  snow  well ;  this  was  offset  by  cold  nights,  which,  whilst  keeping  up  a  good  supply  of 
water,  prevented  the  snow  melting  too  fast  and  making  a  superabundance  of  water,  which 
could  not  be  used,  but  would  necessarily  have  to  be  let  go  to  waste. 
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Tlie  se\eral  properties,  locally  known  as  the  Hopp  mines,  worked  as  usual,  being  managed 
bv  Laurent  MuUcr,  with  Melbourne  Bailey  as  engineer.  These  mines  are  generally  known  as 
the  Stouts  Gulch  mine,  the  Loichee  mine,  and  the  Jfosquilo  Creek  mine. 

At  the  Stouts  Gulch  mine  some  very  good  ground  was  handled  and  there  were  several 
good  "  clean-ups  "  ;  in  one  particular  pit  very  rich  gravel  was  struck.  At  one  time  it  appeared 
that  it  would  be  the  last  season's  work  at  the  head  of  the  gulch,  but  it  now  appears  that  the 
bed-rock  has  not  vet  started  to  pitch  down  towards  the  Lowhee  creek  side  of  the  mountain, 
but  that  it  is  still  rising,  and  from  showings  when  the  mine  shut  down  for  the  winter  it 
would  appear  that  in  all  probability  there  will  be  another  season's  piping  at  the  extreme  end 
of  the  present  pit.  and,  if  this  is  the  case,  it  is  pretty  sure  to  be  with  good  results. 

The  Loichee  mine,  on  Lowhee  creek,  also  had  a  good  season,  and  although  the  main 
clean-up  was  good,  it  was  somewhat  smaller  than  Malcolm  McKinnon,  the  foreman,  expected, 
which  expectations  were  based  on  tests  and  showings  made  during  the  run.  At  this  mine 
there  is  usually  a  good  fall  clean-up,  but  this  year  the  management  was  disappointed  in  this 
respect,  the  fall  of  1914  being  very  dry,  with  practically  no  rain  :  therefore  no  fall  run  and  no 
fall  clean-up,  a  particular  hardship  on  this  claim,  as  there  was  good  gravel  all  around  the 
mouth  of  the  tlume,  but  not  enough  water  to  drive  it  into  the  flume. 

The  dam  at  Ella  lake  again  demonstrated  as  regards  this  mine  what  a  splendid  thing  it  is 
to  have  a  good  reservoir  to  fall  back  on  when  water  is  a  little  scarce  ;  many  times  this  last 
season  the  Lou-hee  mine  would  have  been  piping  with  but  half  a  head  if  there  had  not  been  the 
water  conserved  in  Ella  lake  to  fall  back  on.  The  dam  was  considerably  raised  last  year, 
being  now  80  feet  high. 

At  the  Mosquito  Creek  mine  the  usual  season's  work  was  put  in  ;  the  season  at  this  mine 
is  always  short,  as  the  water-supply  is  very  poor.  Owing  to  excellent  management  the  avail- 
able supply  is  used  to  the  utmost  advantage  and  the  mine  is  able  to  work  with  a  very  small 
staff.  The  clean-ups  for  the  season  1914  were  most  satisfactory  and,  I  may  say,  surprising, 
considering  the  ground  worked. 

If  the  water-supply  would  stand  for  a  six  months'  piping  season,  this  mine  would  be  as 
good  as  could  be  wished  for  in  a  small  way.  The  dry  fall  here  worked  more  of  a  hardship 
than  was  the  case  at  the  Lvirhee  mine,  the  gravel  being  but  a  few  yards  from  the  mouth  of  the 
flumes,  and  one  good  rainy  week  would  have  made  a  great  difference  in  the  value  of  the  output 
for  the  season. 

At  the  Point  mine,  on  Slough  creek,  owned  by  Loo  Gee  Wing,  the  Chinese  merchant  of 
Vancouver,  a  good  season's  work  was  put  in  under  the  management  of  Joseph  Wendle,  of 
Barkerville ;  until  the  season  of  1913  this  mine  had  been  worked  entirely  by  Chinese,  just 
"  gophering  "  around,  here  and  there,  with  no  system  in  the  methods.  Mr.  Wendle  took  hold 
of  the  claim  at  the  beginning  of  the  season  of  1913  :  at  the  end  of  that  season  great  alterations 
were  noticeable,  and  this  year  the  improvement  was  more  marked.  Xaturallj-  this  change  has 
necessitated  the  performance  of  considerable  unproductive  work  to  get  the  mine  into  working 
shape.  Last  _vear  the  mine  more  than  paid  expenses  ;  this  season,  considering  the  failure  of 
the  fall  water-run,  the  mine  did  very  well,  and  next  year  should  do  considerably  better. 

The  old  Waverly  mine,  on  Grou.se  creek,  owned  by  the  Waverly  Hydraulic  Mining 
Company,  the  owners  of  the  first  lease  granted  in  this  district,  carried  on  operations  as  usual, 
and  I  gather  that  this  year  there  will  be  no  need  for  assessment.  It  is  a  pity  that  the  company 
cannot  expend  some  money  on  the  property  and  really  open  it  up  as  it  should  be,  as  it  is 
acknowledged  that  they  arc  away  above  the  pay,  now  having  to  use  an  hvdraulic  elevator.  It  is 
the  general  opinion  that  if  this  claim  was  opened  up  lower  down,  enabling  them  to  get  at  the  pay- 
dirt,  and  so  that  a  good  dump  could  be  obtained,  there  would  be  no  better  property  in  the  district. 
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The  mines  on  Nugget  gulch  and  China  ci-eek  did  not  work  during  the  season  of  1914  ;  I 
now  hear  that  this  property  has  changed  hands,  and  tliat,  in  all  probability,  during  the 
season  of  1915  it  will  be  opened  up  on  a  much  larger  scale  than  heretofore. 

Considerable  interest  was  taken  last  season  in  the  boring,  with  a  Keystone  drill,  which 
wjus  carried  on  on  'Williams  creek  and  the  upper  end  of  Willow  river ;  this  di'illing  was  done 
on  the  properties  of  John  Hopp  under  the  management  of  John  T.  Towers,  of  Seattle. 

Three  cross-sections  on  Williams  creek  were  put  down,  and  one  and  a  part  of  another  on 
Willow  river.  Considerable  delay  was  caused  during  the  first  part  of  the  season  by  troubles 
connected  with  the  casing,  unsuitable  material  having  been  shipped  in  error  from  the  Coast. 
This  cau.sed  great  trouble  when  it  came  to  pulling  the  casing,  and  also  caused  considerable 
delay  in  the  operation!?,  which  made  the  drilling  somewhat  expensive,  gangs  being  unable  to 
work,  and,  as  considerable  pipe  was  lost,  new  casing  had  to  be  shipped  by  express  instead  of 
by  freight. 

As  deals  in  connection  with  the  grounil  ihilled  are  pending,  it  would  be  out  of  place  on 
my  part  to  mention  the  results  of  the  drilling  ;  ne\ertheless,  without  any  breach  of  confidence, 
I  think  I  may  say  that  the  results  make  us  all  ffeel  very  hopeful. 

On  Shepherd  creek,  near  Eight-mile  lake,  in  which  vicinity  the  Thistle  Gold  Mining 
Company  operated  a  few  years  ago  and  took  out  so  much  gold,  B.  D.  Rees  operated  with  a 
small  force,  and  proved  to  his  satisfaction  that  he  has  a  good  prospect  and  that  the  property 
will  pav  to  develop  ;  he  has  gold,  but  nmst  contrive  a  better  dump  and  obtain  more  water. 

On  the  property  of  the  Lightning  Creek  Mining  Company  near  Stanley,  woik  %vas  carried  on 
as  usual,  but  with  what  results  I  am  unable  to  state,  as  Mr.  Bonner,  the  managei-,  has  ignored 
my  request  for  some  sort  of  report  on  the  season's  work.  I  may  say  that  my  request  for  a 
report  on  the  season's  work  in  connection  with  the  property  of  the  West  Canadian  Deep  Leads 
on  Little  Valley,  of  which  company  Mr.  Bonner  is  also  manager,  met  with  the  same  answer. 

As  regards  lode-mining,  very  little  of  this  kind  of  mining  was  carried  on  in  this  part  of 
the  district,  Seymour  Baker  doing  practically  the  only  work  that  was  done  on  his  three  claims 
on  Prosperine  mountain.  I  understand  from  Mr.  Baker  that  he  has  at  last  got  on  to  the  ledge, 
and  that  very  careful  assays  show  that  the  rock  carries  good  values. 

In  the  Fort  George  and  Tete  Jaune  sections  of  the  district  a  large  number  of 
mineral  claims  was  staked  and  recorded,  as  was  the  case  the  previous  season,  and  as  is 
generally  the  case  when  a  new  railway  is  being  put  through  the  mountainous  parts  of  this 
Province.  I  have  been  unable  to  obtain  any  information  as  to  the  value  of  any  of  these 
properties.  A]5parently,  from  the  small  number  of  certificates  of  work  applied  for,  only  a 
small  amount  of  development  work  has  been  done. 

From  careful  inquiries  made  of  express  companies  and  owners  of  properties,  I  would 
gather  that  as  regards  placer-miiung,  the  output  of  gold  for  the  Cariboo  District  (including 
Quesnel  Division)  was  better  than  that  of   191.3. 

Office  St.\tistics — Cariboo  Mining  Division. 

Free  miners'  certificates  (in(li\  iclual) 499 

II                       II           (company) 6 

Mining  leases  granted     21 

M            applied  for  not  yet  granted    45 

Placer  claims  rerecorded   38 

11            recorded 33 

Mineral  claims      u         410 

Certificates  of  work  recorded 52 

Leaves  of  absence  granted 21 

Conveyances  and  other  documents  recorded 88 
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Eeveniie. 

Mining  receipts,  general 86,892  35 

Free  miners'  certificates 2,007  50 

Water  revenue 526  40 

Leaves  of  absence o2  oO 

Miscellaneous  receipts 73  50 

Total §9,552  35 


CARIBOO  MINING  DIVISION. 

Fort  George  Section. 

The  Deputy  Mining  Recorder  of  the  Fort  George  section  of  the  Division,  T.  W.  Heme, 
submits  the  following  notes  on  his  section  : — 

Considerable  ditliculty  was  experienced  in  obtaining  statistical  returns  from  mining- 
property  holders,  who  do  not  appear  to  recognize  the  fact  that  it  is  to  their  interest  and  to  the 
interest  of  the  general  public  to  make  a  report  on  what  development-work  was  done  during  the 
year,  the  nature  of  the  ore  being  mined,  and  general  prospects  for  this  year.  It  is  hoped 
before  my  next  report  is  submitted  that  mine-owners  will  help  to  make  the  report  of  public 
interest. 

Although  there  is  very  little  actual  lode  or  placer  mining  being  done  at  present  in  this 
section  of  the  Mining  Division,  there  seems  to  be  a  very  fair  amount  of  prospecting  going  on, 
as  indicated  by  the  issuance  of  an  exceptional  number  of  free  miners'  certificates  and  the 
recording  of  a  great  many  mineral  and  placer  claims  during  the  year,  of  which,  in  the  case  of 
mineral  claims,  some  were  relocations  of  ground  formerly  staked  last  season  (1913),  but  the 
majority  were  new  locations. 

The  actual  output  from  lode  or  placer  raining  has  been  practically  nil,  as  the  district  was, 
until  the  advent  of  the  Grand  Trunk  Pacific  Railway,  practically  inaccessible.  Another 
factor  whiclv  has  retarded  the  mineral  development  of  this  district  is  that  large  ti-acts  are 
covered  to  a  greater  or  less  extent  with  drift  deposits  which  render  the  work  of  the  prospector 
much  more  difficult  than  usual. 

Coal. 

Considerable  prospecting  for  coal  has  been  going  on  in  this  section,  particularly  in  the 
vicinity  of  Mud  river  and  in  the  vicinitj'  of  Bowron  river,  but  a  great  number  of  the  locations, 
although  showing  workable  coal  of  fair  quality,  have  been  dropped  owing  to  the  financial 
stringency. 

Mica. 

The  mica  claims  in  tlie  vicinity  of  Tete  Jaune  are  attracting  attention  and  some 
development-work  was  carried  out  during  the  j'ear. 

T.  A.  "Wilson,  manager  of  the  Albreda  group,  reports  as  follows  :  "  The  Albreda  group  of 
mica  claims  are  situate  at  the  head  of  Camp  creek,  about  thirty  miles  south  of  Tete  Jaune, 
and  about  four  miles  back  from  the  line  of  the  Canadian  Northern  Railway.  During  the 
early  part  of  the  summer  we  built  a  good  pack-trail  from  the  Canadian  Northern  Railway  to 
the  claims  for  the  purpose  of  taking  in  supplies  and  taking  out  samples. 
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"Development-work  on  the  claims  was  clone  as  follows  :  An  open-cut  was  made  (in  the 
east  end  of  the  group  anil  a  fine  showing  of  mica  was  found,  of  the  tjuality  known  as  '  White 
Muscovite  ' ;  about  4  tons  of  mica  wjis  taken  out,  and  about  4,000  lb.  of  this  was  packed  down 
to  the  valley  and  thence  hauled  to  Tete  Jaune.  Commencement  was  made  on  a  tunnel  on 
the  west  end  of  the  group,  with  showings  similar  to  that  found  in  the  open-cut,  work  being 
suspended  at  the  end  of  August.  The  mica,  which  was  hauled  to  Tete  Jaune,  is  now  being 
trimmed  ready  for  the  market.  We  hope  during  the  coming  season  to  do  considerably  more 
development  work." 

Placer. 

This  class  of  mining  is  represented  by  a  few  hydraulic  leases  on  a  creek  situate  about  four 
miles  north  of  Prince  George,  but  owing  to  the  lateness  of  the  season  only  a  limited  amount 
of  development-work  has  been  done  on  them. 

On  the  west  branch  of  Government  creek,  situate  about  forty  miles  south  of  Piince 
George,  local  men  have  formed  themselves  into  a  syndicate,  of  which  J.  Bernitz  is  manager 
and  secretary,  and,  from  his  report,  have  acquired  three  and  a  half  miles  of  ground.  No 
actual  development-work  has  been  done,  but  they  anticipate  sinking  boreholes  on  the  ground 
next  spring  in  order  to  test  the  ground  thoroughly. 

A  few  whites  and  Chinese  were  mining  on  the  Fraser  River  bars,  but  no  returns  are 
available  of  the  amount  of  gold  produced. 

Office  Statistics — Fort  Georoe  Sub-Office. 

Free  miners'  certificates  (individual) 1,041 

II  II  (special) 6 

Placer  claims           (sent  to  Barker ville  for  record) 10 

Mineral  claims  u  n              260 

Certificates  of  work  n  n              "2.3 

Bills  of  .sale  n  ii              G 

Powers  of  attorney  n  n              14 

Placer  leases  n  n              4 

Partnership  agreements  n  n              2 

Revenue. 

Liind-sales $144,670   48 

Pre-emption  fees 1,942  00 

Certificates  of  improvement 386  00 

Pre-emption  cancellations 3.34  00 

Leave  of  absence 356   00 

Survey  fees 4,226   26 

Free  miners'  certificates 3,485  25 

Trade  licences 5,560  00 

Liquor  licences 1,400  00 

Police  Court  fines 5,521    25 

Small  Debts  Court 193  50 

r..iiw-stamps 1,003  00 

Motor  revenue 850  50 

Game  licences  (non-resident) 200  00 

Miscellaneous 1,016  32 

Marriage  licences 135  00 

Water  revenue 1,201  00 

$171,880  56 
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CARIBOO  MINING  DIVISION. 
Notes  by  J.  D.  Galloway,  Assistant  Mineralogist. 

The  Cariboo  Mining  Division  occupies  an  important  place  in  the  history-  of  mining  in 
Britisli  Columbia.  In  fact,  British  Columbia  mining  began  with  the  discovery  of  placer  gold 
in  the  Cariboo  District  in  the  early  sixties,  and  for  some  time  this  was  the  only  mining  being 
done  in  the  country.  These  placer  operations  centered  around  the  old  town  of  Barkerville, 
where,  for  years,  many  creeks  yielded  phenomenally  rich  pay.  The  placer  production  of  the 
Cariboo  District  reached  a  maximum  production  about  1863;  since  that  time  the  annual 
production  has  gradually  decreased,  although  fluctuating  up  and  down,  to  about  §300,000  in 
1913. 

As  the  rich  diggings  were  worked  out,  many  extensive  plants  have  been  put  in  to  handle 
the  large  quantities  of  low-grade  ground  left  behind  by  the  old  miners,  but  in  many  cases 
these  have  been  failures,  chiefly  because  of  inefficient  management.  There  is  now  sufficient 
indication  to  warrant  the  assumption  that,  before  long,  some  of  these  abandoned  properties 
will  be  profitably  worked  by  means  of  dredges. 

The  Quesnel  river  and  its  tributaries  also  have  yielded  and  are  still  yielding  placer  gold. 
Here  also  large-scale  workings  have  not  as  yet  been  very  successful,  but  the  future  promises 
better  results. 

Lode-mining  in  the  Cariboo  has  not  as  yet  been  productive  of  much  in  the  way  of  results. 
The  Barkerville  region  has  experienced  many  quartz  booms,  but  not  yet  have  any  mines  been 
proven.  It  would  seem  that  the  placer  gold  in  this  section  had  its  origin  in  the  erosion  and 
subsequent  concentration  of  the  gold  from  quartz  veins  in  the  immediate  vicinity,  and  it 
would  therefore  be  supposed  that  some  of  these  veins  wouM  repay  exploitation.  The  remnants 
of  these  quartz  veins  are  now  visible  in  irregular  stringers  and  lenticular  masses  of  quartz 
embedded  in  the  schistose  country-rock,  but  as  a  rule  these  visible  quartz  veins  are  low-grade 
in  gold  and  are  usually  extremely  irregular  and  discontinuous. 

After  finishing -up  field-work  in  the  Omineca  Mining  Division,  the  writer  visited  a  number 
of  places  in  the  Cariboo  Mining  Division,  going  first  to  Tete  Jaune  to  examine  the  mica- 
deposits  there ;  then  to  Fort  George,  where  discoveries  of  free-milling  gold  quartz  had  been 
reported  ;  and  then  into  the  Barkerville  district  to  get  some  first-hand  information  regarding 
the  placer  mines.     These  will  now  be  described  in  that  order. 

Mica  at  Tetk  Jauxe. 

The  occurrence  of  mica  near  Tete  Jaune  has  been  known  for  many  years,  but  practically 
no  .systematic  prospecting  or  development-work  has  as  yet  been  carried  out.  A  number  of 
claims  have  been  staked  from  time  to  time  and  many  are  now  held  by  annual  assessment. 
The  writer  went  to  Tete  Jaune  at  the  end  of  September  with  the  intention  of  examining  some 
of  the  properties.  The  town  of  Tete  Jaune,  which  during  the  construction  of  the  Grand  Trunk 
Pacific  was  quite  li^■ely,  has  now  almost  ceased  to  exist,  and  there  is  not  even  a  stopping-place 
there. 

Four  miles  up  the  track  is  Ilenningville,  also  a  railway-construction  town,  which  is  rapidly 
approaching  oblivion.  The  writer  was  fortunate  enough  to  secure  accommodation  with  Mr. 
Jowett,  Stipendiary  Magistrate,  who  has  headquarters  about  a  mile  down  the  track  from  the 
station  of  Tete  Jaune,  and  who  \ery  kindly  extended  the  hospitality  of  his  home  to  the  writer 
and  his  assistant. 

On  arriving  there  it  could  be  seen  that  the  mica  claims,  which  are  situated  high  up  on  the 
rocky  ridges  of  the  mountains  at  altitudes  of  from  .j,000  to  7,000  feet,  were  covered  with  snow. 
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The  writer  waited  four  days  for  the  weather  to  improve,  but  it  rained  steiuHly  in  the 
valley,  and  this  rain,  of  course,  was  snow  in  the  hills.  It  was  impossible  to  attempt  to  see 
anvthin*?  of  surface  .showings  with  such  an  amount  of  snow.  Mr.  Jowett  has  a  complete 
recoiil  of  weather  conditions  of  the  preceding  year,  and  on  looking  this  over  it  could  be  seen 
that  it  was  altogether  unlikely  that  the  snow  would  leave  the  hills  before  the  following  summer  ; 
so  the  attempt  to  see  the  claims  this  year  had  to  be  abandoned. 

The  following  general  description  of  the  claims  is  compiled  from  information  obtained  in 
conversiition  with  Mr.  Jowett  and  owners  of  the  claims  : — 

The  mica  showings  occur  in  the  range  of  mountains  on  the  south  bank  of  the  Fraser 
river  :  at  this  point  the  watershed  of  this  ranije  forms  the  boundary-line  between  the  Cariboo 
and  Quesnel  Mining  Divisions.  A  very  large  pegmatite  dyke,  or  series  of  dykes,  wliich  is  said 
to  be  twenty-live  miles  long  and  varying  in  width  from  25  to  1,800  feet,  is  intrusive  into  the 
older  rocks  along  the  axis  of  the  range,  and  extends  from  below  Tete  Jaune  to  Albreda  summit, 
near  the  Canoe  river.  This  pegmatite  is,  of  course,  not  exposed  continuously  along  tliis  length, 
but  is  sufficiently  so  to  consider  that  the  different  outcrops  are  linked  up  together,  at  least  not 
far  below  the  surface. 

This  pegmatite  is  the  usual  typical  one  consisting  of  large  crystals  of  mica,  feldspai-,  and 
quartz,  with,  in  places,  a  fine-grained  intergrowth  of  feldspar  and  quartz.  The  mica  occurs  in 
sheets  up  to  10  inches  s<iuareand  with  a  thickness,  of  numerous  sheets  together,  of  1  to  2  inches. 

The  AUireda  group  of  claims,  owned  by  T.  A.  Wilson  and  partners,  was  worked  for  a 
short  time  this  year,  and  in  seven  weeks  three  men  took  out  about  2  tons  of  mica  from  a  surface 
quarry.  This  mica  was  taken  down  to  Jete  Jaune,  where  it  is  now  stored  and  was  seen  by  the 
writer.  This  mica  has  a  slightly  brownish  colour,  but  in  the  thin  sheets  is  quite  transparent. 
It  is  to  some  extent  stained  with  iron  and  the  sheets  are  often  striated  and  flawed  ;  it  is 
certainly  good  commercial  mica,  but  is  not  of  the  highest  quality.  About  50  per  cent,  of  the  2 
tons  t*ken  out  would  trim  into  pieces  about  3x5  inches,  with,  of  course,  some  larger  than 
that ;  the  balance  would  average  up  about  2x3  inches.  It  has  an  excellent  cleavage  and  is 
not  brittle,  and  would  be  easy  to  trim  as  desired.  It  is  mainly  a  muscovite  mica,  but  some  of 
it  IS  considerably  stained  with  iron. 

A  group  of  claims  on  the  south-east  side  of  Sand  creek  is  owned  by  a  French  company ; 
some  work  was  done  during  the  past  summer  by  this  company,  including  the  running  of  a  short 
tunnel.     Other  claims  are  held  by  Vancouver  people. 

In  conclusion,  it  seems  to  the  writer  that  these  mica-deposits  are  well  worth  serious  investi- 
gation, and  it  is  to  be  hoped  that  time  will  be  available  for  a  thorough  examination  next  year. 

FORT  GEORGE  DISTRICT. 

The  town  of  Fort  George  is  situated  on  the  Fraser  river,  375  miles  above  Hope.  It  is  a 
divisional  point  on  the  recently  completed  Grand  Trunk  Pacific  Railway,  and  will  also  be  one 
on  the  Pacific  Great  Eastern  Railway  when  the  latter  is  finished.  The  old  town  of  Fort 
George  is  on  the  river-bank  ;  this  location  being  chosen  because  the  river  then  provided  the 
main  means  of  communication  with  the  outside  world.  Flat-bottomed,  stern-wheel  river- 
steamers  run  from  Soda  Creek  to  Tete  Jaune,  180  miles  above  Fort  George,  and  from  Soda 
Creek  southward  good  auto-roads  continue  to  Ashcroft  and  Lytton,  on  the  Canadian  Pacific 
Railway. 

Four  years  ago  a  new  town,  which  is  now  known  as  Central  Fort  George,  was  plotted  on 
the  bank  of  the  Nechako  river,  three  miles  and  a  half  from  the  old  town.  The  railway  com- 
pany, not  to  be  outdone  in  the  matter  of  towusite-plotting,  which  had  become  an  extremely 
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fashionable  pui-suit,  located  the  new  town  called  Prince  George,  near  the  confluence  of  the 
Nechako  and  Fraser  rivers,  and  about  two  miles  distant  from  both  the  old  towns.  This  new 
town  has  the  decided  advantage  of  possessing  the  railway-station,  which  will  probably,  before 
long,  enable  it  to  outdistance  its  rivals. 

As  before  indicated,  the  writer's  main  business  at  Fort  Gteorge  was  to  investigate  the 
reported  free-gold  discoveries  near  the  town.  Mr.  Gross  kindly  consented  to  guide  the 
writer  over  the  properties,  as  no  work  was  being  done  on  them,  nothing  further  than  the 
annual  assessment-work  having  been  done  during  the  summer. 

The  claims  are  located  in  a  range  of  low  hills  running  north  and  south  and  lying  about 
six  miles  west  of  Fort  George.  These  hills  are  not  more  than  700  to  800  feet  higher  than  the 
vallev-level  of  Fort  George.  They  are  the  characteristic  rolling  flat-topped  hills  of  the 
northern  part  of  the  Interior  Plateau.  The  veins  are  rather  irregular  stringers  and  lenticular 
masses  of  quartz  occurring  in  schistose  rock  which  in  places  is  a  greenstone.  It  is  a  highly 
metamoi-phosed  igneous  rock  which  was  originally  a  diorite  or  some  kindred  type. 

The  Daisy  group,  which  consists  of  the  Daisy,  Silent  Treasure,  Xorth 
Daisy  Group.  Sinr,  Liticohishire,  Era  May,  Victor,  Mutf,  and  Eldorado  claims,  is  owned 
bv  Gross  and  partnere.  At  the  top  of  a  small  bluff  several  quartz  veins  are 
exposed,  the  largest  of  which  is  5  feet  wide  and  none  of  which  appear  to  be  very  continuous. 
The  quartz  is  massive,  \-itreous,  and  "hungry -looking,"  with  no  mineral  in  it  except  a  few 
specks  of  reddish  iron-rust  stain,  probably  resulting  from  the  oxidation  of  original  iron 
sulphides.     A  sample  taken  across  4  feet  of  the  large  vein  returned  only  a  trace  of  gold. 

At  the  foot  of  the  bluff  a  tunnel,  supposed  to  be  a  crosscut,  has  been  run  in  50  feet,  which 
did  not  strike  anything ;  this  tunnel  has  really  been  driven  parallel  to  the  strike  of  the  veins, 
which  run  about  south-east. 

About  one  mile  south-west  from  this  showing  a  claim  owned  by  Steve  Basher  was 
examined.  The  showing  here  consists  of  a  small  quartz  vein  averaging  perhaps  1  f(K)t  wide, 
which  is  cle\elopcd  by  a  shaft  25  feet  deep.  This  shaft  was  full  of  water,  but  Mr.  Gi-oss  says 
that  the  bottom  shows  2  feet  of  quartz.  A  sample  of  the  best-looking  quartz  on  the  dump 
assayed  only  a  trace  in  gold. 

Two  miles  fai-ther  to  the  south  is  located  the  group  of  claims  owned  by  McBurney  i 
McNurney,  which  was  reported  to  have  produced  quartz  specimens  carrying  ^^sible  free  gold. 
The  only  working  on  them  is  a  large  open-cut  and  prospect-hole  a  few  feet  deep.  Two  parallel 
quartz  veins  crop  out  on  the  surface,  a  few  feet  apart,  but  rapidly  converge  and  come  together. 
The  foot- wall  vein  averages  about  2  feet  wide,  and  the  other  is  about  18  inches.  Both  veins 
are  exposed  at  the  top  of  a  6-foot  prospect-shaft,  but  a  small  jog,  or  fault,  shifts  them  slightly 
uphill  and  brings  the  foot-wall  vein  near  the  centre  and  causes  the  other  to  disappear  in  the 
hanging-wall.  The  vein-filling  is  entirely  quartz,  in  places  stained  reddish  and  yellowish  with 
iron  oxide,  but  showing  no  metallic  sulphides.  A  sample  taken  across  18  inches  of  the  foot- 
wall  vein  in  an  open-cut  at  the  point  where  free  gold  samples  had  been  discovered  assayed: 
Gold,  a  trace.  Another  sample  taken  across  30  inches  in  the  bottom  of  the  shaft  returned  : 
Gold,  0.8  oz. 

The  writer  is  uiiiible  to  say  whether  or  not  free-gold  specimens  were  actually  discovered 
on  any  of  the  claims  in  this  district,  but  the  results  of  assays  are  certainlj'  disappointing. 

The  veins  also  give  little  promise  of  being  continuous  in  either  depth  or  length,  but  are 
typical  examples  of  the  so-called  "  gash  "  vein. 
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BARKERVILLF,   DISTRICT. 

Tlie  town  of  Barkerville  is  the  centre  of  wliat  lias  been  tlie  richest  plac-(u-  tlistrict  i,j 
Britisli  Columbia.  From  two  and  a  lialf  miles  of  Williams  creek  and  two  miles  of  Liffhtninct 
creek  at  least  $30,000,000  of  {i;old  lia.s  been  taken  out  and  the  end  is  not  yet  in  sight.  At  the 
present  time  there  are  several  large-scale  hydi-aulic  mines  being  worked,  and  also  certain  gravel 
areas  are  being  tested  with  the  view  of  putting  in  dredges. 

It  is  unnecessary  in  this  report  to  enter  into  a  detail  description  of  this  district,  as  this 
part  of  British  Columbia  has  been  reported  on  at  intervals  from  1860  onwards.  In  fact,  the 
early  reports  of  the  Mines  Department  consisted  almost  entirely  of  a  description  of,  and 
tabulation  of  returns  from,  the  Cariboo  District.  The  last  detail  report  on  the  district  as  a 
whole  was  made  bj-  W.  Fleet  Robertson,  Provincial  Mineralogist,  in  1 902,  but  since  that  time 
the  general  progi-ess  of,  and  information  about,  the  district  is  given  in  the  annual  reports  of 
the  Gold  Commissioner.  In  191.3  Mr.  Robertson  spent  a  week  in  the  Quesnel  section 
examining  a  few  of  the  placer  properties. 

At  the  end  of  the  field  season  of  1914  the  writer  spent  ten  days  visiting  some  of  the 
placer  mines  at  Barkerville  and  Stanley ;  some  abandoned  quartz  properties  were  also 
looked  at. 

The  largest  operator  in  the  district  is  John  Hopp,  who  is  now  working  three  large 
hydraulic  properties — namely,  the  LuH-kei>,  Stouffi  Gulch,  and  Mosquito  Creek  claims. 

The  Lotclwe  claim  is  situated  on  Lowhee  creek  and  is  now  being  worked 
Lowhee  Claim,  towards  the  upper  end  near  Stouts  gulch,  the  lower  part  having  been 
worked  out  in  previous  years.  The  channel  is  very  deep  and  all  of  it  was 
drifted  out  by  the  old-timers,  who,  however,  left  behind  them  enough  gold  to  make  pay -gravel 
for  modern  hydraulic-mining  methods.  The  channel  is  200  feet  deep  on  the  rims  and  about 
150  feet  in  the  centre,  and  150  feet  wide  where  it  is  at  present  being  worked.  The  flume, 
which  carries  the  gravel  away  from  the  face  of  the  pit,  is  2,900  feet  long,  and  is  paved 
throughout  with  wooden  blocks  10  inches  high  and  12  to  14  inches  in  diameter.  This  flume  is 
is  4  X  6  feet  in  ci'oss-sections,  and  an  auxiliary  flume  alongside,  into  which  the  drainage-water 
is  diverted  when  cleaning  up  the  main  flume,  is  3x3  feet.  Water  from  the  ditches  is  delivered 
under  a  head  of  250  feet,  and  when  ample  water  is  available  an  8-  or  9-inch  nozzle  is  used. 
The  biggest  handicap  to  hydraulic  mining  in  this  district  is  the  shortage  of  water,  and  to 
conserve  and  utilize  all  the  available  supply  Mr.  Hopp  has  constructed  a  costly  system  of 
ditches  and  reservoirs. 

Ella  lake  is  the  main  reservoir,  and  in  this  and  the  system  of  ditches  the  water  from  Jack 
of  Clubs,  Lightning,  and  other  creeks  is  conserved.  A  ditch  ten  miles  long  conveys  the  water 
from  Ella  lake  to  Lowhee  and  Stouts  Gulch  claims.  At  a  point  300  feet  above  the  Loicliee 
claim  a  penstock  takes  the  water  for  this  claim.  The  water  leaves  the  penstock  in  a  44-incli 
pipe,  and  is  successively  reduced  in  30-,  22-,  18-,  16-,  and  15-inch  pipes,  and  thence  into  a 
No.  6  Giant.  The  overflow  from  the  penstock  drains  into  the  Lowhee  dam,  which  supplies 
ground-sluice  water  for  the  Loivhee  pit. 

This  year  the  claim  was  operated  steadily  (twenty-four  hours  a  day)  from  March  15th  to 
July  15th  ;  then  one  shift  a  day  until  Augu.st  15th  ;  and  after  that  until  the  middle  of  October, 
iuteiTnittently  evciy  two  or  thiee  tlays.  Were  water  available  it  would  be  operated  nearly 
steadily  throughout  the  season. 

Another  obstacle  to  be  contended  with  here  is  the  number  of  large  boulders  that  are 
encountered.  These  are  bulldozed  with  dynamite  and  broken  up  into  pieces  snjall  enough  to 
be  carried  down  the  flume. 
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The  "old  is,  for  the  most  part,  comparatively  coarse,  and  most  of  it  is  caught  in  the  first 
few  boxes.  No  fifures  are  available  as  to  the  value  of  the  ground,  amount  moved,  or  costs, 
but  it  iiiav  be  said  that  a  satisfactory  season  has  been  had  and  that  the  clean-up  was  better 
than  anticipated. 

As  the  name  indicates,  this  claim  lies  along  Stouts  gulch,  which  runs 

Stouts  Gulch.      up  from  AVilliams  creek  to  the  head  of  Lowhee  creek.     This  claim  has  been 

worked   for  years  and   the   worked-out   pit   is   quite  extensive.     The   old 

workings  are  at  least  2,000  feet  long,  with  a  branch  pit  going  600  feet  up  Emory  gulch. 

W'oi-k  was  continued  this  vear  in  the  face  of  the  pit  towards  the  Lowhee  claim.     The  ground 

in  Emorv  gulch  is  very  hard  and  cemented,  and  really  requii'es  blasting  for  effective  work. 

This  claim  is  a  model  one  for  hydraulic  mining.  The  depth  of  gravel  is  100  to  125  feet 
and  it  is  nearly  free  from  boulders.  The  Giant  is  advanced  along  the  bed-rock  from  time  to 
time  to  a  convenient  distance  from  the  face.  Wing-dams  direct  the  flow  of  water  and  gravel 
from  the  face  into  the  flume  ;  these  also  being  advanced  as  required.  The  whole  operation  is 
simple  and  quite  inexpensive.  Water  is  supplied  at  a  head  of  100  to  150  feet  through  a  No. 
2  Giant  with  a  6-inch  nozzle. 

Mosquito  creek  is  a  short  creek  flowing  into  Willow  river.  A  consider- 
Mosquito  Creek,  able  area  of  the  ground  on  this  creek  was  worked  in  previous  years,  but  a 
gootl  deal  still  remains.  The  water-supply  is  very  limited,  making  the 
seasons  run  a  very  short  one.  To  compen.sate  for  this  the  ground  is  much  richer  than  the 
average  hydraulic  mine  :  some  of  it  riinning  as  high  as  §6  a  \-ard.  It  is  interesting  to  note 
that  this  rich  ground  is  not  down  in  the  bottom  of  the  channel,  but  well  up  on  the  rim-rock. 
Water  is  supplied  by  a  system  of  ditches  which  collect  the  drainage  from  Island  mountain, 
and  transmitted  to  the  pit  under  a  100-foot  head.  Only  a  short  continuous  run  is  available 
during  the  e^irly  summer,  and  then  after  that  it  is  necessary  to  allow  the  water  to  accumulate 
for  t  wo  or  three  days  in  order  to  get  sufficient  for  a  few  hours'  run.  Tliis  property  is  now 
controlled  and  operated  by  John  Hopp,  who  reports  a  successful  year. 

Drilling  Operations. 

To  describe  the  drilling  operations  it  would  be  well  to  first  describe  the  physical  character 
of  the  country  drilled — viz.,  Williams  creek  and  Willow  river.  Williams  creek  flows  right 
through  the  town  of  Barkerville  in  a  northerly  direction,  and  a  mile  below  the  town  it  turns 
to  the  west  and  flows  into  the  Willow  river.  The  channel  of  Williams  creek  has  been  pretty  well 
worked  out  by  the  old-timers  bj'  means  of  drifting  operations.  This  channel  varies  from 
nothing  up  to  100  feet  in  depth,  and  from  the  town  of  Barkerville  down,  the  upper  20  feet 
now  consists  of  tailings  from  old  hydraulic  workings  farther  up  this  and  in  tributary  creeks. 
The  continuation  of  the  channel  containing  pay-dirt  beyond  Williams  creek  is  a  matter  of 
considerable  controversy,  as  it  may  have  gone  down  into  AMllow  river,  as  the  water  now  goes, 
or  it  may  have  swung  ott"  into  another  valley. 

The  Cariboo  Goldfields  was  a  hydraulic  proposition  on  Williams  creek,  a  mile  below 
Barkerville,  which  was  operated  for  a  time.  The  greatest  difficulty  there  was  the  obtaining  of 
a  sufficient  grade  to  carry  off"  the  tailings,  and  to  this  end,  a  bucket  elevator  was  installed  which 
at  first  was  not  a  success.  After  overcoming  certain  mechanical  ditficulties,  the  company 
unfortunately  ceased  operations. 

Practically  all  the  ground  along  Williams  creek  down  to  and  including  part  of  Willow- 
river  has  been  secured  by  John  Hopp  and  associates.  Parts  of  this  were  drilled  in  1913  by 
Mr.  Dawson,  repre-senting  Eastern  capitalists.  These  results  were  said  to  have  been  unsatis- 
factory, but  were  not  considered  conclusive.     A  more  systematic  drilling  campaign  was  carried 
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out  during  the  sununer  and  fall  of  1914  by  J.  T.  Towers.  A  cross-section  of  holes  was  put 
down  across  the  Williams  Creek  channel  just  below  Baiker\ille,  another  one  3,000  feet  below 
that,  and  another  8,000  feet  below.  The  drill  was  then  moved  down  to  Willow  river  and  a 
series  of  holes  commenced  thci-e.  When  the  writer  visited  the  district  the  drill  was  at  the 
latter  place,  and  operations  ha*l  been  stopped  for  the  w  inter  about  that  time. 

The  exiict  figures  which  would  tell  the  results  of  this  drilling  are,  of  course,  confidential 
and  could  not  Ik'  made  public.  It  may  be  said,  though,  that  a  large  area  on  Williams  creek 
has  been  partially  proven  to  carr\-  sutHcient  values  to  be  called  tirst-class  dredging-ground. 
The  pay  values  apparently  do  not  extend  all  the  way  to  Willow  river,  but  the  results  at 
Willow  river  again  sho\\-  pay  ^•alues,  although  sufficient  drilling  has  not  been  done  to  show 
the  extent  of  the  area. 

Before  describing  the  actual  drilling  operations  it  will  be  well  to  consider  the  important 
features  for  the  successful  operations  of  a  gold-dredge.     These  may  be  enumerated  as  follows  : — 

(1.)  A  sufficiency  of  gold,  in  a  free  state,  to  pay:  this  will,  of  course,  vary  with  conditions. 

(2.)  A  soft  bed-rock  for  the  dredge-buckets  to  work  on. 

(3.)  A  gi-avel-bed  which  has  not  too^reat  a  depth;  at  present  somewhere  about  SO  feet 
would  seem  to  be  the  raaxinnnn. 

(4.)  A  sufficiency  of  gra\el  to  admit  of  a  large  enough  amount  being  earned  to  pay  back 
both  capital  and  interest  of  the  cost  of  the  necessary  plant. 

With  the  exception  of  No.  (4),  which  is  a  basic  postulate  that  may  be  applied  to  all  forms 
of  mining,  these  conditions  may  vary  within  considerable  limits,  and  generally  it  may  be  .said 
that  the  richness  of  the  ground  determines  whether  or  not  other  unfavoural)le  features  can  be 
overcome.  For  instance,  with  a  rich  deposit  it  is  possible  to  operate  with  a  deeper  cut  than  on 
a  low-grade  deposit.  Again,  the  gold  might  be  contained  in  a  laj-er  of  gravel  some  distance 
above  bed-rock,  and  in  this  case  the  importance  of  having  soft  bed-rock  would  be  minimized. 
The  pi'esence  of  many  large  boulders  in  the  gra\"el-deposit  adds  considerably  to  the  cost  a  yard 
of  operating  ;  in  a  deposit  containing  many  boulders,  therefore,  higher  values  would  be  re(iuired 
than  in  one  free  from  boulders,  and  vice  versa.  The  amount  of  gold  in  the  gravel  can  be  closely 
approximated  by  careful  testing  of  the  ground,  generally  by  drilling. 

Along  Williams  creek  and  Willow  river  the  bed-rock  consists  dominantly  of  soft  schists 
and  slates  and  presents  ideal  conditions  for  dredging,  as  the  buckets  could  easily  lift  '2  feet  of 
the  rock  bottom  and  thus  get  all  the  gold  in  the  crevices.  Also,  as  a  rule,  the  ground  is  very 
free  from  boulders.  The  depth  of  ground  is  the  most  unfavourable  feature  of  this  section  for 
dredging. 

But  there  is,  nevertheless,  a  consideiable  part  of  the  area  that  is  within  the  dredging 
limit.  Also  the  depth  to  which  the  dredging  can  be  carried  is  to  some  extent  dependent  on 
the  values  ;  that  i.s,  if  sufficiently  rich  ground  is  found  dredging  could  possibly  be  carried  to 
100  feet. 

The  Williams  Creek  area  would  rc(piire  that  a  large  type  of  dredge  be  installed  ;  such  a 
dredge  could  be  roughly  estimated  to  cost  $500,000  when  erected.  This  may  seenn  high,  but  it 
must  be  remembered  that  all  costs  for  freight,  supplies,  and  wages  are  very  high  in  the 
Barkerville  district.  Modern  dredges  are  mostlj'  operated  by  electric  power ;  as  there  is  no 
electric  power  in  the  district,  some  of  the  waterfalls  would  have  to  be  hydrtj-electrically 
developed,  which  would  mean  a  further  outlay  of  capital. 

It  cannot  be  said  that  a  sufficient  quantity  of  ground  has  as  yet  been  proven  up  on 
Williams  creek  to  warrant  the  expenditure  necessary  for  a  complete  dredge-installation,  l)ut  in 
the  event  of  a  similar  area  being  proven  up  on  Willow  river,  then  the  two  together  might  form 
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an  attractive  dredging  proposition.  The  one  electric-power  plant  and  dredge  would  do  for 
both  areas  ;  when  the  dredge  had  finished  at  one  place  it  would  either  be  dismantled  and 
moved  to  the  other,  or,  if  any  values  were  obtainable  en  route,  it  would  dig  out  a  channel  for 
itself  between  the  two. 

The  drillino-  so  far  done  is  simply  preliminary  prospecting,  which  would  be  followed  later 
by  a  complete  testing,  by  putting  down  holes  every  100  feet.  In  this  way  the  whole  ground 
is  mapped  out  in  squares,  and  from  the  results  contour-value  maps  are  made  up.  Tlie  dredge- 
master  then  knows  the  conditions  everywhere — where  the  deep  ground  is,  and  where  the 
values  are,  etc. 

The  drilling  operations  have  been  carried  out  under  the  direct  supervision  of  J.  T.  Towers, 
a  specialist  in  drilling  engineering,  who  showed  great  courtesy  to  the  writer  in  explaining  and 
describing  the  work.  The  drill  used  is  a  large-sized  Keystone  drill  equippetl  with  the  usual 
outfit.  Some  difficulty  was  experienced  in  getting  suitable  pipe,  as  the  ordinary  cast-steel 
pipe  crystallizes,  under  the  repeated  blows  of  the  hammer,  and  either  brea,ks  off  then  or  later 
when  attempting  to  remove  it.  Wrought-iron  pipe  is  the  only  satisfactory  pipe,  and  to  get 
this  it  was  necessary  to  send  to  Pennsylvania  ;  considerable  delay  was  occasioned  in  freighting 
this  in. 

It  may  be  worth  while  to  describe  the  exact  modern  method  of  testing  supposed  placer- 
ground  bv  means  of  a  Keystone  drill.  The  machine  consists  of  an  upright  boiler  and  engine 
mounted  on  a  frame  running  on  wheels,  and  so  arranged  that  the  engine  operates  a  hammer  or 
weight  up  and  down  a  guide  on  the  same  principle  as  a  pile-driver.  This  weight  is  raised  and 
then  dropped  by  gravity  on  the  butt  of  the  pipe,  which  is,  by  the  impact,  driven  into  the 
"ravel.  The  pipe  used  is  6  inches  in  diameter  in  the  clear,  and  is  made  in  10-foot  lengths. 
The  joints  are  screwed  together,  and  the  upper  section  screws  down  until  it  rests  on  a  flange 
around  the  inside  of  the  lower  section,  the  flange  thereby  taking  the  impact  of  the  blow  and  not 
the  screw-threads,  which  would  soon  be  ruined  by  repeated  hammering.  Tlie  first  length  is 
equipped  with  a  head  similarly  screwed  on,  which  takes  the  blow  of  the  descending  hammer. 
When  this  length  is  driven  down  far  enough,  the  head  is  unscrewed,  another  length  screwed  on, 
and  the  process  repeated.  The  first  section  of  pipe  to  be  put  down  has  the  lower  end  flared  out 
all  round  to  form  a  cutting-edge  which  is  7  J  inches  in  diameter.  This  pipe-casing  is  generally 
driven  down  a  foot  at  a  time  ;  theoretically,  in  close-packed  gravel,  an  advance  of  one  foot  of 
the  cutting-bit  would  give  1  foot,  6  inches  of  gravel  in  the  pipe,  but  this  varies  considerably 
with  different  kinds  of  ground.  After  driving  a  distance  of  1  foot,  a  bit  is  put  down  inside 
the  pipe  and  the  gravel  churned  up  and  then  extracted  by  a  suction  pump.  Wherever  the 
drill  is  passing  through  ground  that  is  thought  to  carry  gold,  the  drill  is  only  advanced  a  foot 
at  a  time ;  but  when  a  layer  which  is  known  to  be  nearly  devoid  of  values  is  being  passed 
through,  then  advances  of  6  to  8  feet  are  made  before  extracting  the  core.  Invariably,  when 
passible,  the  pipe-casing  is  driven  ahead  and  the  core  extracted  after,  but  if  a  large  boulder  is 
encountered  it  is  necessary  to  put  down  a  heavy  bit  and  drill  through  it  before  the  pipe  can  be 
driven  ahead. 

The  gravel  extracted  is  run  through  a  rocker  and  carefully  panned,  a  record  for  each 
advance  being  kept.  In  extracting  the  core,  care  is  taken  not  to  remove  so  much  as  to  go 
deeper  than  the  end  of  the  bit :  as  a  rule,  an  inch  or  two  of  a  gravel  cushion  is  left  in  the 
bottom  of  the  hole  to  ensure  that  no  material  shall  be  drawn  in  from  beyond  the  periphery  of 
the  hole.  As  the  work  proceeds  exact  measurements  of  the  distance  driven  are  recorded  at 
each  advance,  amount  of  gravel  extracted,  and  the  cushion  of  gravel  left  behind.  In  this  way 
the  amount  of  gravel  and  values  obtained  along  each  section  of  the  hole  (whether  one  foot  or 
more)  is  ascertained.     The  value  of  the  gold  colours  obtained  from  panning  the  gravel  from 
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each  advance  (say  one  foot)  is  estimated  by  eye,  and  then  at  the  finish  the  total  gold  from  the 
liole  is  weighed.  It  is  significant  of  the  accuiiicy  of  tlii.s  eye  estimation  to  say  that  Mr.  Towers 
showed  the  writer  a  log  book  of  several  holes,  and  in  these  the  total  gold  in  a  hole  by  estima- 
tion did  not  vary  from  the  weighed  amount  by  more  than  2  or  3  per  cent.  When  it  is 
considered  that  the  total  gravel  in  a  hole  of  this  diameter,  5f  inches,  and  100  feet  deep,  is 
just  about  1  cubic  yard,  and  that  25  cents  a  yard  would  be  good-grade  dredging-ground,  it 
may  be  realized  with-  what  minute  quantities  of  gold  this  eye  estimation  has  to  deal.  The 
character  of  the  material  through  which  the  pipe  passes  is  carefully  noted  ;  also  the  time  of 
drilling,  which  gives  a  good  indication  of  the  hardness  and  whether  or  not  the  gravel  is 
cemented.  In  fact,  every  detail  is  noted  and  the  log-books  show  a  volume  of  information 
which  is  of  great  use  later  on  if  the  ground  is  dredged. 

The  drill  is  generally  kept  going  twenty-four  hours  a  day,  but,  even  if  not  in  operation,  a 
watchman  is  kept  on  it  to  prevent  any  possibility  of  "  salting  "  the  hole.  When  a  hole  is 
completed — that  is,  when  it  is  down  to  bed-rock,  or  in  some  cases  before  that,  when  the  ground 
is  too  deep — the  casing  is  withdrawn  and  the  "  hole  "  disappears  by  filling  in.  The  casing  is 
removed  by  hammering  up  against  the  head  instead  of  downwards,  and  removing  a  section  at 
a  time  as  it  comes  up.  The  pipe  is  much  more  liable  to  break  at  this  stage  than  in  the  driving, 
owing  to  the  unequal  strains  set  up.  If  the  pipe  breaks  much  below  the  surface,  it  is  generally 
impossible  to  recover  and  has  to  be  abandoned. 

In  conversation  with  the  writer,  Mr.  Towers  expressed  himself  as  being  well  satisfied 
with  the  results  of  the  drilling  so  far  done,  and  seemed  very  hopeful  that  the  ultimate  (h-edging 
of  large  areas  of  the  Barkerville  area  would  be  accomplished. 

At  the  Point  mine,  on  Slough  creek,  which  is  owned  by  Loo  Gee 
Point  Mine.  Wing,  a  Chinese  merchant  of  Vancouver,  a  very  successful  season's 
operations  is  reported.  Under  the  management  of  Joseph  AA'endle  this 
property  has  been  equipped  in  a  way  which  will  permit  of  large-scale  operations  in  an 
economical  manner.  The  mine  is  situated  a  short  distance  oS'the  wagon-road  and  about  half-way 
between  Stanley  and  Barkerville.  Like  all  other  hydraulic  mines  in  the  district,  the  water- 
supply  on  this  property  is  not  as  great  as  could  be  desired,  but  during  the  spring  and  summer 
a  full  supply  is  available.  The  property  has  been  worked  for  many  years,  but  still  has  a  large 
deposit  of  gravel  left  to  be  worked.  It  is  a  bench  deposit  of  gravel  along  the  south  bank  of 
Slough  creek. 

The  water-supply  is  obtained  from  a  small  lake  a  short  distance  above  Stanley,  from  which 
it  is  flumed  to  a  point  250  feet  above  the  pit.  A  No.  6  Monitor  is  used,  which  is  fed  by  a  pipe 
15  inches  in  diameter  and  a  6-inch  nozzle.  The  flume  is  3  x  3  feet  with  a  good  grade,  and 
there  is  plenty  of  fall  for  dumpage  of  the  tailings. 

Farther  along  and  on  the  same  bench-gravels  a  few  Chinamen  work  some  of  the  ground  in 
a  small  way.  They  also  hydraulic  the  ground,  but  only  have  enough  water  to  run  a  small 
Giant  with  a  2-inch  nozzle,  and  that  only  for  a  short  time  during  the  season. 

Lightning  Creek  Hydraulic  Mining  Company. 

The  Lightning  Creek  Hydraulic  Mining  Company's  property  is  situated  near  the  old  town 
of  Van  Winkle,  about  two  miles  up  Lightning  creek  from  the  town  of  Stanley.  This  property 
is  managed  by  Lester  Bonner,  and  has  been  financed  by  English  capital.  It  has  been  operated 
now  for  three  or  four  years,  and  is  an  attempt  to  hydraulic  the  stream-gravels  of  Lightning 
creek,  which  had,  in  part,  been  previously  worked  by  the  old-timers  by  drifting  methods.  The 
biggest  handicap  to  be  overcome  is  the  securing  of  dumpage  for  the  tailings,  as  the  grade  on 
the  creek  is  slight.     In  the  first  work  done  a  flume  2,000  feet  long  and  6x6  feet  in  size,  with 
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a  drop  of  3  inches  to  U  feet,  carried  off  the  gravel,  but  this  \-ear  the  mouth  of  this  flume  had 
become  too  hi^h  to  be  of  service  in  cleaning  up  to  bed-rock.  In  order,  therefore,  to  raise  the 
"ravel  up  to  the  flume,  an  hydraulic  elevator  was  put  in  which  was  expected  to  elevate  to  a 
height  of  about  45  feet.  It  consists  of  a  large  pipe  with  a  smaller  one  entered  at  the  bottom, 
from  which  a  jet  of  water  issues  under  considerable  pressure  ;  the  suction  and  force  of  this 
water  is  supposed  to  carry  the  water  and  gravel  up  the  larger  pipe  and  discharge  it  into  the 
flume.  The  lamer  pipe  is  16  inches  in  diameter  and  the  smaller  one  is  9  inches  and  discharges 
its  water  under  a  pressure-head  of  280  feet.  Unfortunately  this  elevator  never  worked 
successfullv  :  it  would  possibly  work  with  fine  gravel  or  sand,  but  certainly  will  not  with  the 
coarse  material  in  this  pit. 

When  the  writer  visited  the  property  the  elevator  was  buried  up  nearly  to  the  flume-level 
with  gravel  and  a  flow  of  water  sutiicient  to  make  it  impossible  to  sink  a  shaft  and  '"dig  out 
the  elevator,"  as  had  been  attempted.  The  season's  clean-up  could  not  be  made,  as  there  was 
no  means  of  cleaning  up  the  gravel,  and  so  it  is  not  known  what  values  there  were  in  the 
ground  that  was  piped.  A  new  scheme  of  attacking  the  proposition  will  have  to  be  devised 
if  the  property  is  to  be  successfully  operated. 

Chisholm  Ceeek. 

Chisholm  creek  is  a  small  stream  which  comes  into  Lightning  creek  at  the  town  of  Stanley. 
As  both  Lightning  creek  and  the  tributary  streamlets  running  into  Chisholm  creek  had  yielded 
much  gold  to  the  old-timers,  it  was  considered  likely  that  the  deep  ground  of  Chisholm  creek 
should  also  yield  pay-dirt.  For  this  reason,  therefore,  the  ground  has  been  tested  in  past  years 
by  numerous  shafts  and  drifts  in  different  places,  but  it  has  been  found  that  the  gravel  carries 
practically  no  gold  at  all.  J.  A.  McPherson  studied  the  lay  of  the  ground  for  some  time, 
and  finally  concluded  that  the  present  channel  of  Chisholm  creek  is  a  very  recent  one,  and 
that  the  main  channel  during  the  period  in  which  the  auriferous  gravels  of  the  country  were 
being  distributed  lay  to  the  south  of  the  present  one.  This  supposed  old  channel  is  now 
partlj-  covered  by  a  hill  which  is  further  supposed  to  have  slid  over  from  the  main  hill. 

Mr.  McPherson  controls  this  ground  by  means  of  a  lease,  and  to  some  extent  has 
prospected  the  ground  by  means  of  small-scale  hydraulicking  and  drifting.  This  work, 
however,  did  not  yield  any  conclusive  results,  and  so  Mr.  McPherson  has  now  succeeded  in 
interesting  Toronto  capital  in  making  a  thorough  test  of  the  ground.  This  is  to  be  done  by 
means  of  a  drill.  When  the  writer  visited  the  property  the  drill  was  not  then  in  operation,  but 
had  been  previously,  when  two  holes  had  been  put  down. 

One  of  these  had  reached  bed-rock  at  a  depth  of  100  feet  or  thereabouts  ;  the  other  one, 
which  was  farther  into  the  hill — that  is,  away  from  the  present  bed  of  Chisholm  creek — had 
been  started  at  the  end  of  a  deep  surface  cut.  It  had  not  reached  bed-rock,  but  was  at  least  30 
or  40  feet  deeper  than  the  first  hole  :  the  appearance  of  the  material  from  the  bottom  of  the 
hole  was  said  to  indicate  that  bed-rock  was  within  a  few  feet. 

From  the  results  of  these  two  holes  Mr.  McPherson  believes  that  his  theory,  that  there 
is  a  gravel  channel  in  this  locality,  is  strengthened.  Certainly,  if  the  two  holes  represent 
the  normal  state  of  affairs,  then  they  do  go  to  prove  that  near  the  present  channel  of  Chisholm 
creek  there  is  a  rim-rock  with  a  deeper  bed-rock  inside.  Further  drilling  will,  of  course,  be 
carried  out. 

In  regard  to  values,  Mr.  McPherson  claims  that  fair  pay-dirt  was  encountered  in  ceitain 
portions  of  the  holes,  but  the  main  pay-shoot  is  expected  to  be  on  the  bed-i-ock  nearer  the 
centre  of  the  supposed  old  channel.     In  the  event  of  such  a  channel  really  existing  which  fed 
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into  Lightning  creek  near  Stanley,  it  is  a  fair  assumption  to  consider  it  likely  that  it  would 
yield  pay-dirt  of  a  richness  comparable  with  that  of  Lightning  creek  and  the  small  tributaries 
farther  up  Chisholm  creek. 

In  the  event  of  a  channel  oi  pay-dirt  being  found  in  this  locality  it  could  be  mined  out 
by  means  of  a  long  tunnel,  and  drifting  therefrom,  starting  in  just  above  Stanley. 

"WiNCDAM. 

On  the  property  of  the  Lightning  Creek  Gold  Gravels  and  Drainage  Company  on  Light- 
ning creek  at  Wingdaui,  some  thirteen  miles  below  Stanley,  no  work  has  been  done  during  the 
year.  This  property  is  under  the  general  management  of  C.  H.  Uverzagt,  who  at  present  is 
entleavouring  to  raise  money  to  continue  further  operations. 

This  company  is  endeavouring  to  mine  the  deep  gravels  of  Lightning  creek  by  means  of  a 

deep  shaft  and  drifts  therefrom.     The  writer  did  not  visit  the  property  as  no  examination 

could  be  made,  and  nothing  further  could  be  learned  by  seeing  the  surface.     The  amount  of 

gold  existing  in  the  gravels  this  far  down  Lightning  creek  has  not  been  proven,  so  that,  as  yet, 

the  property  is  in  a  speculative  position.     The  depth  of  ground  and  heavy  flow  of  water  are 

handicaps  to  the  operation  of  the  property  which  will  require  the  best  of  engineering  skill  to 

overcome. 

QUARTZ-MINING  IN  THE  CARIBOO. 

The  history  of  quartz-mining  in  the  Cariboo  is  very  difl'erent  from  that  of  the  placer- 
mining  in  the  same  region.  Instead  of  a  continuous  record  of  production,  it  is,  with  the 
exception  of  isolated  instances,  a  record  of  unsuccessful  attempts  and  failures.  About  every 
ten  years  from  1865  onwards  has  seen  a  recurring  quartz  boom  which  has  invariably  died 
away  without  leaving  any  operating  mines.  The  last  few  years  have  not  witnessed  any 
activity  at  all,  with  the  exception  of  a  small  amount  of  assessment-work  ;  mostly  on  old 
abandoned  and  partially  developed  claims  which  have  been  restaked.  In  past  years  several 
stamp-mills  were  erected  in  the  district,  all  of  which  are  now  in  a  dilapidated  condition. 

Many  of  the  geologists  and  engineers  who  have  examined  the  district  think  that  the  gold 
in  the  placers  had  its  origin  in  the  quartz  veins  and  lenses  of  the  district.  Dr.  Geo.  Dawson 
says  at  least  3,000  feet  of  the  country  has  been  eroded  and  that  subsequent  concentration  of 
the  gold  contained  in  this  material  in  the  stream-channels  has  formed  the  rich  placers.  From 
this  it  would  naturally  be  thought  that  if  quartz  veins  could  be  found  in  the  district  they 
would  well  repay  exploitation.  Numerous  stringers,  veins,  and  lenses  of  quartz  occur 
throughout  the  .schistose  rocks  of  the  district ;  it  is  indeed  hard  to  find  any  considerable 
rock-exposure  which  does  not  show  some  quartz.  But  the  quartz  is  generally  low-grade,  and, 
what  is  worse,  it  is  very  pockety  ;  some  places  may  yield  rich  samples,  and  then  near  by  the 
quartz  will  be  quite  barren.  The  veins  also  are  not  regular,  but  are  very  discontinuous  and 
broken  up. 

It  is  hard  to  give  an  opinion  as  to  wliether  or  not  the  quartz  veins  liave  been  sufficiently 
tested  to  condemn  the  possibility  of  any  of  them  being  of  economic  value.  It  must  be 
remembered  that  the  cost  of  mining  operations  in  this  district  has  in  the  past  been  very  high, 
and  tliat  it  is  still  much  higher  than  the  average.  With  the  completion  of  the  Pacific  Great 
Eastern  liailway  through  Quesnel,  the  distance  from  Barkerville  to  a  railway-line  will  be  only 
seventy  miles,  and  a  very  material  difference  in  freighting  costs  will  ensue.  The  workings  of 
the  old  properties  are  in  such  a  caved-in  condition  that  it  is  practically  impossible  from  an 
examination  to  find  out  anything  about  them  ;  most  of  them  require  work  done  on  them  to 
clear  them  up  in  order  to  make  an  examination  possible.  The  writer  visited  a  few  of  these 
quartz  properties,  and  these  will  now  be  described. 
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This  group  is  situated  on  the  mountain  to  the  east  of  Barkerville,  and 
Proserpine  Group,  consists  of  three  claims — viz.,  the  Proserpine,  Proserpine  West,  and 
Proserpine  South.  This  group  is  owned  by  Seymour  Baker  and  covers 
ground  originally  held  as  the  old  locations  of  Ophir,  Proserpine,  Crown  Point,  and  Forest  Rose. 
Adjoining  this  group  is  the  Wilkinson  claim,  an  old  600-foot  location,  Crown-granted  and 
owned  by  the  B.C.  Company. 

On  the  Wilkinson  there  is  an  old  shaft  full  of  water  and  said  to  be  100  feet  deep. 
Judoin"  from  the  dump,  this  shaft  was  sunk  almost  entirely  in  quartz ;  this  quartz  carries  a 
little  iron  pyrites  and  arsenopyrite,  but  is,  for  the  most  part,  very  barren-looking.  Two  surface 
cuts  show  the  vein  to  be  split  up  into  quartz  stringers  occurring  in  slate. 

A  short  distance  from  this  shaft  the  vein  passes  into  the  Proserpine  ground.  From  the 
inside  of  a  cabin  a  shaft  has  been  sunk  67  feet,  and  from  this  100  feet  of  drifting  has  been 
done.  This  working  was  also  full  of  water,  but  Mr.  Baker  says  that  throughout  the  vein  is 
irregular  and  mixed  up  with  the  slate  rock.  To  judge  from  the  dump  very  little  quartz  has 
been  taken  out.  Two  hundred  feet  to  the  south-east  there  is  another  old  shaft  97  feet  deep, 
apparentlj-  mostly  in  slate. 

Another  vein,  striking  north-west,  occurs  on  the  Proserpine,  and  is  exposed  by  an  open- 
cut  100  feet  long.  This  vein  is  also  split  into  stringers,  several  of  which  are  1  foot  in  width  ; 
the  total  width,  of  quartz  and  schist,  being  about  10  feet.  Mr.  Baker  has  done  some  work  on 
this  vein,  including  a  shaft  14  feet  deep  which  was  unfortunately  fuU  of  water.  Mr.  Baker 
says  the  bottom  of  the  shaft  shows  from  3  to  4  feet  of  quartz.  The  values  are  very  .spotted, 
but  from  numerous  assays  !Mr.  Baker  says  that  the  arsenopyrite  mineral  carries  about  1 2  oz. 
of  gold  to  the  ton  ;  the  free  quartz  carries  nothing  ;  the  iron  pyrites  nothing  ;  and  the  galena 
100  oz.  of  sOver  to  the  ton.  The  galena  is  of  such  infrequent  occurrence  that  no  importance 
can  be  attached  to  it.  It  would  appear  then,  at  least  in  this  vein,  that  the  occurrence  of 
arsenical  iron  was  necessary  in  order  to  ensure  pay-ore.  The  writer  did  not  sample  any  of  the 
workings  as  there  seemed  to  be  little  to  gain  by  it.  Mr.  Baker  has  an  assay  outfit  in  Barkei- 
ville  with  which  he  has  tested  numerous  samples,  and  he  is  therefore  in  a  position  to  give 
reliable  information  in  regard  to  values.  Mr.  Baker  considers  that  his  property  carries 
sufficient  value  to  make  it  a  low-grade  milling-ore,  but  unfortunately  he  has  not  sufficient 
capital  to  carry  out  the  necessary  development.  The  only  way  to  determine  anything  definite 
about  this  vein  would  be  to  carry  out  some  more  work  and  thoroughly  sample  the  whole  of  it. 

The  old  Forrest  claim,  which  is  now  covered  by  the  Proserpine  ground,  has  an  old  shaft 
60  feet  deep  sunk  on  a  4-foot  quartz  vein.  At  40  feet  the  vein  faulted  up  the  hill,  but  was 
not  followed.  Mr.  Baker  pumped  the  shaft  out  and  drifted  a  short  distance  on  the  fault  and 
picked  up  the  vein  again.  As  usual,  this  shaft  was  full  of  water,  but  the  vein  is  said  to  be  4 
feet  wide.  Some  of  the  quartz  taken  from  beyond  the  break  was  l3'ing  on  the  dump,  and  off 
this  a  sample  was  taken  which  gave  the  following  results :  Gold,  0.2  oz. ;  silver,  nil.  A 
number  of  open-cuts  show  the  vein  on  the  surface  to  be  split  up,  with  lenses  of  slate  mixed  up 
with  it  in  an  irregular  way. 

This  group,  consisting  of  the  Cariboo,  Perkins,  and  Jorth  Star  claims, 

Perkins  Group,    is  situated  on  Burns  mountain,  about  three  miles  from  Stanley,  and  is 

owned  by  Benjamin  Perkins.     The  property  was  worked  years  ago  by  Mr. 

Beedy,  and  several  hundred  tons  mined,  transported  down  the  hill,  and  put  through  a  small 

stamp-mill. 

There  are  several  parallel  veins  from  6  inches  to  3  feet  wide  and  only  a  short  distance 
apart.  All  the  old  workings  are  caved  in  and  in  such  condition  that  no  examination  is 
possible.     The  property  is  now  in  a  worse  condition  for  examination  than  a  new  prospect 
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because,  the  surface  croppings  having  been  gouged  out  and  the  .sides  caved  in,  it  is  hard  to 
find  any  place  to  get  a  good  view  of  the  vein.  As  far  as  can  be  seen  on  tlie  surface,  the  veins 
strike  nearly  north  and  south,  and  between  the  veins  there  are  branching  spurs  of  quartz. 

Tliere  seems  little  doubt  but  that  some  good  ore  was  taken  out  by  Mr.  Beedy,  but  the 
possibility  that  there  may  be  more  could  only  be  determined  by  doing  fresh  development-work. 
The  pi-esent  owner,  INIi-.  Porkin.s,  is  an  old-timer,  past  eightj'  years  of  age,  and  it  may  be 
imagined  that,  single-handed,  he  is  doing  very  little  beyond  living  in  his  cabin. 

Even  the  shaft  Perkins  sank  many  years  ago  is  in  disrepair,  but  some  of  the  quartz  from 
it  is  lying  on  the  dump.  A  sample  of  this  assayed  :  Gold,  0.2  oz.  Another  sample  taken 
from  one  of  the  old  dumps  returned  :     Gold,  a  trace. 

In  the  operation  of  the  hydraulic  mines  in  the  district  a  small  percent- 
Concentrates,  age  of  concentrates  as  well  as  the  gold  is  collected  in  the  sluice-boxes. 
These  concentrates  consist  of  the  typical  black  sand — mainly  magnetite — as 
well  as  various  sulphides,  such  as  galena,  iron  pyrites,  and  arsenopyrite,  and  in  addition  nails, 
lead  shot,  pieces  of  iron,  etc.  As  might  be  expected,  these  concentrates  carry  high  values  in 
gold,  which  probably  occurs  partly  in  the  sulphides  and  partly  as  "  rusty  "  gold  which  will  not 
amalgamate.  These  concentrates  are  put  through  a  rough  treatment  by  applying  cyanide  to 
brighten  the  gold  and  then  by  amalgamation.  This  treatment  is  not  very  efficacious,  and,  of 
course,  does  not  extract  the  values  from  the  sulphides.  The  residue  is  thrown  away,  as,  so 
far,  it  has  not  paid  tlie  operators  to  bother  with  it  further. 

For  the  past  five  years  Seymour  Baker  has  been  working  out  a  cyanide  scheme  to  treat 
these  concentrates.  He  has  a  lease  on  the  old  Government  reduction-works,  a  couple  of  miles 
below  Barker\ille,  and  has  put  in  a  small  cyanide-leaching  system.  As  yet  Mr.  Baker  has 
not  actually  treated  any  of  these  concentrates  in  commercial  quantities,  but  he  hopes  to  be 
able  to  before  long.  The  whole  thing  is,  however,  not  of  great  importance,  as  the  actual 
quantity  of  concentrates  secured  in  the  hydraulicking  operations  is  small. 
COAL  AREA  ON   THE  BOWRON  RIVER. 

There  is  an  area  of  coal-bearing  rocks  on  the  Bowron  river  (formerly  called  Bear  river), 
about  forty-five  miles  due  east  from  Fort  George,  on  which  a  number  of  coal  licences  have  been 
held  for  some  time.     Important  sections  are  owned  by  A.  E.  Hepburn,  M.E.,  of  Vancouver. 

The  writer  was  unable  to  visit  this  coal  area  during  the  past  season,  but  Mr.  Hepburn 
kindly  submitted  reports  on  his  property  by  Wm.  Blakemore,  C  F.  J.  Galloway,  and  James 
Ashworth,  and  from  these  reports  the  following  synoptical  notes  have  been  compiled  : — 

Location. 
The  property  is  situated  in  Cariboo  District,  about  forty-five  miles  due  east  of  Fort 
George.  The  Bowron  river  fiows  through  it  in  a  northerly  direction  in  its  course  from  Bowron 
lake  to  the  Fraser.  The  property  consists  of  fourteen  sections  of  one  square  mile  each,  all 
held  under  coal  and  petroleum  prospecting  licence  from  the  Provincial  Government.  All  of 
these  are  now  surveyed.  The  surface  of  the  property  is  very  regular  and  is  free  from  evidence 
of  much  geological  disturbance.  It  is  covered  with  timber  of  a  moderate  size,  suitable  for 
mining  purposes,  and  the  general  conditions  are  favourable  for  establishing  a  mining  plant  and 
conducting  surface  work  all  the  year  round. 

Geology. 

The  coal-measures  are  generally  considered  as  belonging  to  the  Cretaceous  period,  but  may 

possibly  be  Tertiary.     Tlie   measures  lie  in  a  basin   surrounded  by  mountains  composed  of 

igneous  and  metamorphic  rocks,  and,  as  the  measures  are  very  soft  and  easily  eroded,  they  are 

exposed  in  only  a  few  places,  being  generally  covered  by  glacial  and  alluvial  deposits.     At 
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some  points  a  green  intrusive  rock  is  seen,  and  from  its  relation  to  the  coal-measures  shales  in 
the  bank  of  the  river  it  is  e^ddent  that  it  is  younger  than  the  latter,  forming,  therefore,  where 
it  occurs,  an  element  of  disturbance. 

The  only  exposures  of  the  coal-measures  that  can  be  seen  occur  along  the  banks  of  the 
Bowron  river.  Shales  predominate,  but  the  measures  also  include  conglomerates,  sandstone, 
and  coal-seams.  An  anticlinal  structure  is  noted  in  one  place,  but  it  is  believed  that,  unless 
where  affected  and  tilted  by  the  intrusion  of  the  before-mentioned  igneous  rock,  the  measures 
will  be  found  to  lie  nearly  horizontal. 

COAL-SE.IMS. 

The  principal  coal-exposures  occur  at  the  point  called  the  "  Hepburn  Coal  Exposures." 
Here  the  measures  consist  of  shale  with  occasional  beds  of  sandstone  and  conglomerate  and 
numerous  coal-seams  dipping  at  various  angles  to  the  north-east.  Speaking  of  these  seams,  C. 
F.  J.  Galloway  says  : — 

"  Of  the  coal-seams  exposed,  three  are  workable  and  it  is  highly  probable  that  some  of  the 
other  aggregations  of  thin  seams  may  prove  workable  under  large  portions  of  the  area  by  the 
thinning-out  of  the  intervening  shale-bands.  The  three  workable  seams  have  the  following 
sections  as  measured  bj-  me  : — 

"  Big  Seam. 
"  Top  part  not  seen.  Ft.  In. 

Coal 3     4 

Coaly  sandstone 0     4 

Coal 3     9 

Shale 0     1 

Sandstone 0     3 

Coal 0     9i 

Shale 0     3' 

Coal 0     6 

Shale  and  coal 0      1  i 

Bonv  coal 0     3.^ 

Shale     0     l" 

Coal 0     2i 

Shale : 0     0% 

Coal 0     3i 

Shale  floor.  

Total 10     4 

Total  coal 9     2 

"  Six-foot  Seam. 

"  In  crosscut —  In  bank — 

Roof  not  seen.  Ft.  In.  Shale  roof.  Ft.  In. 

Coal 0  7                      Coal    0  U 

Sandstone            |  ^  „^                   Black  shale 0  1 

Shale   and    coal  j"  •  •  •  ■  i  Coal 0  8 

Coal    0  7                       Shale 0  1 

Clay-seam 0  OJ                     Coal , 0  9 

Shale,  coal,  and  clav ...  0  3^                     Sandy  shale 0  4 

Coal ■.  . .  .  0  U                    Coal 0  8 

Clay-seam 0  Oj                   Shale 0  i 

Coal •    0  4                       Coal 0  8 

Sandy  shale 0  1                      Coal  and  shale 0  2.1 

Coal 0  6                      Coal 0  4" 

Shale 0  2                     Shale 0  0.', 

Coal 1  10                       Coal 0  S' 

Shale  and  coal 0  8                       Black  shale 0  1 

Sandstone  floor.  Coal 0  3? 

Sandy  shale  floor. 


Total 5     il  Total .5     Of 

Total  coal .....     3  1 1|  Total  coal 4     2| 


5  Geo.  5  Cariboo  District.  K  69 


"Eight-foot  Seam. 

"  Sandstone  roof.  Ft.  In. 

Coal  and  sandy  shale 0  4 

Shale 0  3 

Coal  (with  three  small  shale  .streaks) Oil 

Soft  shale 0  \\ 

Coal 0  4 

Claj'-seam 0  IJ 

Coal 0  8 

Sandy  shale 0  H 

Coal 0  2j 

Shale  and  coal 0  2| 

Coal 0  8J 

Claj-seam 0  0| 

Sandstone 0  3| 

Coal 1  5 

Sandstone 0  2J 

Coal 0  9" 

Coal  and  shale 0  4 

Coal 0  8 

Clav-seam 0  0| 

Coal 0  11 

Sandstone ' 0  5 

Coal 0  1 

Shale 0  1 

Coal 0  8 

Shale 0  6 

Coal 0  3 

Shale 0  1 

Coal 0  4 

Coal  and  shale 0  11 

Shale  floor. 

Total 11  llf 

Total  coal 7  8f 

"  All  the  thin  seams  of  clay  will  undoubtedly  disappear  when  the  seams  are  followed  away 
from  the  surface,  and  no  doubt  also  many  of  those  described  as  shale,  which  are  really  hardened 
clay  due  to  surface  seepage,  so  that  the  seams  may  confidently  be  expected  to  show  a  much 
cleaner  section  in  their  normal  condition. 

"  Below  the  8-foot  seam  there  are  numerous  benches  of  coal  of  similar  quality.  Where 
seen,  these  are  all  too  much  interbedded  with  shale  and  sandstone  to  be  workable,  but, 
considering  the  lenticular  and  variable  character  of  the  shale-bands  observed,  it  is  highly 
probable  that  over  part  of  the  area  some  of  the  shale-bands  will  thin  out,  causing  the  coal- 
benches  to  come  together,  forming  workable  seams.  It  is  similarly  possible  that  the  three 
seams  described,  which  are  workable  where  exposed,  may  in  places  become  too  much  split  up 
to  be  economically  worked,  but  it  is,  in  my  opinion,  fair  to  offset  against  this  the  probability 
of  other  seams  assuming  a  workable  character,  and  to  take  the  observed  thickness  as  a  fair 
estimate  of  the  workable  coal  which  may  be  expected  to  underlie  the  whole  of  the  area  covered 
by  the  coal-measures  in  the  seams  already  proved. 

"  If  the  measures  between  the  two  lower  seams  do  not  either  thin  out  so  that  they  can  be 
worked  together,  or  thicken  so  that  they  can  be  worked  independently,  it  is  possible  that  you 
will  only  be  able  to  work  one  of  them,  or,  at  any  rate,  that  a  portion  of  the  coal  contained  in 
one  will  have  to  be  abandoned. 

"  It  is  very  probable,  however,  that  the  intervening  measures  will  either  thin  out  or 
thicken,  showing  similar  variations  to  those  among  the  Vancouver  Island  coal-measures." 
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Quality  of  Coal. 

In  the  reports  on  this  property  which  the  writer  has  had  the  opportunity  of  looking  over 
a  number  of  analyses  of  the  coal  are  given.  In  no  instance  was  it  stated  as  to  where  and  how 
the  samples  of  coal  were  taken  of  which  the  analyses  are  given.  It  is,  of  course,  evident  that 
by  taking  a  straight  sample  across  any  considerable  thickness  of  any  of  the  seams  would  result 
in  obtaining  a  sample  which  would  contain  a  considerable  percentage  of  sandstone  and  shale- 
ash.  In  mining  these  seams  a  considerable  percentage  of  shale  would  have  to  be  removed 
from  the  coal  before  marketing,  either  by  sorting  of  some  kind  or  mechanical  washing.  In 
this  connection  C.  F.  J.  Galloway  says  :  "  On  account  of  the  shale-bands  it  (the  coal)  will 
have  to  be  washed  before  shipment,  but  this  will  present  no  ditiiculty." 

Quoting  from  Mr.  Blakemore's  report :  "  I  took  a  considerable  number  of  samples  of  coal 
from  the  seams  on  the  south  side  of  the  property  and  one  from  the  northern  exposure  last 
referred  to.  A  copy  of  Mr.  O'Sullivan's  assay  report  is  attached.  It  determines  that  the  whole 
of  the  samples  represent  a  good-grade  bituminous  coal  of  coking  quality,  very  valuable  for  metal- 
lurgical as  well  as  steaming  and  domestic  purposes.  Nothing  more  need  be  said  as  to  the 
quality  of  the  coal,  except  that  it  is  uniform  and  easily  one  of  the  best  grades  yet  discovered 
in  British  Columbia." 

The  following  are  the  above-mentioned  analyses  of  Mr.  Blakemore's  samples : — 


Sample. 

Hygr. 
Water. 

Vol.  Com. 
Matter. 

Fixed 
Carbon. 

Ash. 

Sulphur. 

Calorific 
Value,  B.T.U. 

A 

B 

No.  1 

3.5 
3.5 
6.0 
4.0 
4.0 
4.5 
3.0 
3.5 
3.5 

37.5 

40.8 

37.3 

44.4 

41.8 

38.85 

40.5 

39  0 

41.5 

54.0 

48.3 

54.3 

46.9 

50.3 

49.35 

48.5 

48.5 

50.0 

4.0 
6.0 
1.0 
3.5 
2.5 
6.0 
7.0 
8.0 
4.0 

1.0 
1.4 
1.4 
1.2 
1.4 
1.3 
1.0 
1.0 
1.0 

No.  2   

No.  3   

No.  4 

8-foot  seam 

6-foot  seam 

Big  seam 

12,'312 
11,970 
12,517 

The  results  of  the  analyses  of  four  samples  included  in  James  Ashworth's  report  check 
fairly  closely  with  the  preceding  ones.  In  the  absence  of  any  direct  statement  as  to  how  these 
various  samples  were  taken,  it  seems  to  the  writer  a  fair  assumption  that  they  represent  selectetl 
specimens  of  clean  coal,  at  least  as  good  as  the  best  product  that  could  be  produced  by  a  washery. 

Work  done. 

C.  F.  J.  Galloway  examined  the  property  during  the  fall  of  1911,  and  his  report  describes 
the  work  then  done  as  follows  : — 

"  Dui-ing  the  summer  of  1910  the  tunnel  shown  on  Plan  4  was  driven  for  vou  bv  Mr.  Wendle 
for  a  distance  of  34  feet.  A  crosscut  w;vs  then  driven  about  10  feet  to  the  left  and  14  feet  to 
the  right,  proving  the  two  smaller  seams  as  shown  in  Section  2,  Plan  7. 

"  The  top  of  the  6-foot  seam  was  not  readied  in  the  riglit-hand  crosscut,  a  hole  drilled  in 
the  face  penetrating  into  the  surface  wash,  so  that  it  could  not  be  driven  any  farther.  This 
hole  was  plugged  up,  but  Mr.  Wendle  reports  a  further  12  inches  of  coal  as  being  proved  by  it. 

"  This  is  the  only  permanent  mining-work  which  has  been  done  on  the  property  ;  the  rest 
of  the  work  done  consisting  of  the  open-cut  referred  to,  and  other  exploratory  work,  and  the 
construction  of  a  substantial  log  cabin  12  x  14  feet,  and  a  trail  between  the  cabin  and  the 
tunnel." 
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Mr.  Hepburn  has  supplied  the  following  information  wliich  describes  the  workings  done 
up  to  March,  1915  : — 

"Buildings  on  Property. — 1  cabin,  12  x  14  feet;  1  cabin,  12  x  16  feet;  1  cabin,  11  x 
13  feet  6  inches ;  1  bunk-house,  16  x  20  feet ;  1  stable,  U  x  2-t  feet ;  1  stable,  U  x  16  feet. 

"Tunnel  driven  in  60  feet  by  5  feet  wide,  7  feet  high,  with  crosscut  10  feet  left  and  1-t 
feet  right,  all  in  coal. 

"  The  shale  is  rapidly  disappearing  and  the  coal  is  clean  and  hard. 

"  From  tests  recently  made  it  is  extremely  low  in  sulphur  and  makes  an  excellent  coke, 
It  is  a  rich  gas-coal  and  very  pure.     Titles  perfect  to  date." 

Quantity  of  Co.\l. 

In  each  of  the  reports  on  this  property  a  very  large  tonnage  of  coal  is  estimated  to  occur. 
Inasmuch  as  the  coal-seams  are  only  exposed  along  the  river-bank,  and  that  practically  no 
development-work  has  been  done  on  them,  these  "  estimated  quantities  "  must  be  taken  as  pure 
"guesses,"  with  little  foundation  on  which  to  base  them.  As  an  illustration  of  the  somewhat 
elastic  method  of  computation  in  use,  the  following  is  taken  from  the  report  of  C.  F.  J. 
Galloway : — 

"  As  already  mentioned,  the  coal-measures  are  only  exposed  at  certain  points  along  the 
river.  While  they  undoubtedly  underlie  the  wide  bench  land  which  is  covered  by  alluvial 
deposits,  their  limits  can  only  be  roughly  estimated  as  being  defined  by  the  surrounding  hills 
of  igneous  rock. 

"The  outlines  shown  on  th§  map  (Plan  3)  are  therefore  purely  hj'pothetical,  but  may 
reasonably  be  taken  as  indicating  the  probable  area  underlain  by  coal-measures.     . 

"  In  view  of  the  foregoing,  the  area  which  I  estimate  as  being  underlain  by  workable  coal 
in  the  seams  described  within  your  holdings  is  10|  square  miles,  or  6,720  acres,  which,  taking 
a  thickness  of  21  feet  of  coal,  and  allowing  1,200  tons  (2,240  lb.)  per  foot  per  acre,  which  is 
sufficient  to  allow  for  faulty  ground,  losses  in  working,  etc.,  this  gives  a  total  quantity  of 
169,344,000  tons." 

Similarly,  Mr.  Blakemore  estimates  "  a  net  production  for  the  whole  of  the  property  of 
189,000,000  tons  "  ;  while  Mr.  A.shworth  says  :  "Assuming  that  this  property  has  an  area  of 
3,840  acres  underlain  by  the  big  seam  of  1 1  feet  6  inches  thick,  it  may  be  expected  to  yield 
over  44,000,000  tons  of  coal." 

Transportation  and  Market. 

At  present  the  property  is  reached  by  trail,  so  that  very  little  serious  development  can  be 
undertaken  until  some  better  transportation  is  provided  ;  a  good  wagon-road  at  least  being 
required. 

The  property  is  distant  some  fifteen  to  twenty  miles  from  the  main  line  of  the  Grand 
Trunk  Pacific,  and  before  it  could  be  placed  on  a  productive  basis  a  branch  line  of  this  distance 
would  require  to  be  built.  This  railway  w-ould  be  an  inexpensive  one  to  build,  as  there  would 
be  but  little  rock-work  and  the  grade  is  very  easy. 

A  market  for  the  coal  is  expected  from  the  Grand  Trunk  Pacific,  Canadian  N^orthern,  and 
Pacific  Great  Eastern  Railways — the  former  of  which  is  completed  and  in  operation — and 
in  addition  a  domestic  market  in  the  Cariboo  district  generally,  especially  the  town  of  Fort 
George. 
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QUESNEL  MINING   DIVISION. 
Report  by  Akthur  Sampson,  Mining  Recorder. 

I  have  the  honour  to  submit  herewith  my  report  on  mining  operations  in  the  Quesnel 
Mining  Division  of  the  Cariboo  District  for  the  year  ending  December  31st,  1914  : — 

The  mining  industry  in  this  district  for  the  most  part  seems  to  be  marking  time  pending 
the  completion  of  the  Pacific  Great  Eastern  Railway,  which  is  now  under  construction.  There 
is  every  indication  that  the  completion  of  this  railway  will  bring  about  a  revival  of  mining 
operations  in  this  district,  as  it  will  make  it  possible  to  ship  in  machinery  and  supplies  at  a 
reasonable  rate. 

The  Quesnel  Forks  and  Keithley  sections  produced  during  the  past  year  placer  gold  to 
the  value  of  about  $22,000.  Through  the  express  office  at  Quesnel  Forks  some  $9,000  worth 
of  gold-dust  was  shipped,  of  which  the  greater  part  was  furnished  by  individual  miners.  It 
is  difficult  to  obtain  figures  of  production  from  larger  producers,  these  almost  invariably 
shipping  direct  to  assay  office  by  private  agents. 

The  old  mine  at  Bullion  was  reopened  in  the  early  spring  :  operations  were  confined  to 
cleaning  the  hydraulic  pit  of  slide  material  that  had  accumulated  during  the  years  the  mine 
had  lain  idle.  Only  one  of  the  ditch-lines  was  used  in  the  these  operations,  and  by  the 
beginning  of  November  the  pit  had  been  cleaned  out  and  then  work  was  suspended  ;  between 
$8,000  to  $10,000  is  believed  to  have  been  the  value  of  the  gold  recovered.  The  plans  drawn 
up  for  the  future  working  of  this  mine  embrace  the  extension  of  the  sluice-tunnel  through  the 
rim  into  the  channel,  so  that  the  bottom  gravels,  averaging  about  100  feet  from  the  present 
working-level  to  bed-rock,  may  be  worked  ;  the  repair  of  the  water  systems,  involving  entire 
reconstruction  of  various  worn-out  flumes,  and  the  reconstruction  of  the  mine-flumes  and 
pipe-lines.  When  these  plans  have  been  carried  out  the  Bullion  mine  ought  again  to  be  one 
of  the  largest  producers  in  the  Province. 

The  Morehead  Mining  Company,  operating  on  Seven-mile  creek,  a  tributary  of  the 
Quesnel  river,  shows  promise,  provided  an  adequate  water-supply  can  be  obtained.  The  extent 
of  the  gravels  and  their  gold-tenure  justify  operation  by  a  plant  calling  for  5,000  inches  of 
water.  Unfortunately,  during  the  past  season  less  than  a  third  of  this  supply  has  been 
available,  and  that  only  for  a  limited  period.  The  production  during  the  past  season,  with  a 
limited  water-supply  and  a  small  crew-,  was  about  $5,000,  a  figure  which  is  no  criterion  at 
all  of  the  production  this  property  is  capable  of.  Plans,  however,  have  now  been  made  to 
increase  the  water-supply  by  tapping  Eight-mile  lake,  and  a  large  increase  in  the  production 
is  confidently  looked  forward  to  when  these  plans  have  been  carried  out. 

At  the  mouth  of  Seven-mile  creek  the  Water-tight  Dipper  Dredge  and  Mining  Company, 
Limited,  launched  its  dredge  on  December  2nd,  1914.  This  is  the  pioneer  dredge  on  the 
river  and  is  being  watched  with  keen  interest.  It  is  a  new  type  of  dredge,  its  peculiarity 
being  in  the  dipper  itself,  and  it  remains  to  be  seen  whether  it  is  of  the  type  best  adapted  for 
the  handling  of  the  material  in  the  river,  which  is  admirably  suited  to  dredging,  as  the  gravel- 
wash  appears  to  be  fine,  with  but  few  boulders  of  any  great  size.  Tests  made  of  the  gravel- 
wash  are  reported  to  have  given  proof  that  they  contain  high  gold  values,  and  the  season  of 
191.5  should  demonstrate  whether  this  dredge  is  all  its  promoters  claim. 

In  the  immediate  vicinity  of  Qu&snel  Forks,  Captain  F.  M.  Whitmarsh,  who  is  operating 
some  claims,  has  done  some  work  on  placer  claims  which  are  of  promise,  but  on  discovering  an 
outcropping  of  coal  he  turned  his  attention  to  this,  and  proposes  to  prospect  this  thoroughly 
next  year. 
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On  Keithley  creek  Borland  ik  Adams  have  been  prospecting,  and  on  Snowshoe  creek  Mr. 
Hyde  has  been  at  work,  but  no  details  are  available.  Chinamen  hold  several  claims  in  this 
locality  and  have  been  doing  well. 

In  the  southern  portion  of  this  district  a  number  of  mineral  claims  have  been  staked 
near  Timothy  mountain,  and  some  preliminary  work  done,  but  it  is  too  early  yet  to  obtain 
information  as  to  the  future  prospects  of  these  claims. 

In  the  Harpers  Camp  section,  on  Black  creek,  Rutherford,  Ross  ife  Leach  sunk  several 
prospect-shafts  and  opened  a  pit,  which  gave  encouraging  prospects,  but  owing  to  the  inadequate 
water-supply  they  had  to  suspend  operations.  They  then  surveyed  out  a  ditch  farther  up  the 
creek,  and  propose  next  season  to  complete  this  ditch,  which  will  enable  them  to  have  a  good 
head  of  water  at  all  times. 

The  Horsefly  Hydraulic  Mining  Company's  property,  located  about  five  miles  north  of 
Harpers  camp,  is  being  operated  by  E.  J.  West,  to  whom  I  am  indebted  for  the  following 
information  : — 

The  property  is  equipped  with  a  hydraulic  plant  capable  of  handling  10,000  cubic  yards 
in  the  twenty-four  hours. 

This  season  part  of  the  time  was  spent  in  repairing  the  ditch-line,  which  is  nineteen  miles 
in  length  with  a  capacity  of  3,000  miners'  inches  of  water.  Then  a  cut  was  run  some  900  feet 
through  the  rim-rock  to  tap  the  bottom  of  the  channel ;  this  cut  has  an  average  depth  of  70 
feet. 

The  prospects  encountered  were  very  encouraging,  and  Mr.  West  expects  good  results 
from  next  season's  operations.  The  sum  of  work  was  :  Total  time  occupied  in  washing,  88 
days;  quantity  of  water  used,  264,000  miners'  inches;  quantity  of  material  washed,  616,000 
cubic  yards. 

Office  Statistics — Quesnel  Mining  Division. 

Free  miners'  certificates 130 

Mineral  claims  recorded 55 

Placer  claims  recorded 12 

Placer  claims  rerecorded 12 

Certificates  of  work 13 


K  74  Report  of  the  Minister  of  Mines.  191c 


CASSIAR  DISTRICT. 


ATLIN  MINING  DIVISION.* 
Report  of  J.  A.  Fraser,  Gold  Commissioner. 

I  have  the  honour  to  submit  my  report  on  mining  operations  in  the  AtlLn  Mining  Division 
of  Cassiar  District  for  the  year  ending  December  31st,  1914. 

There  was  a  considerable  influx  of  strangers  last  spring,  and  even  of  old-timers,  to  whom 
the  camp  appeared  inviting  in  comparison  to  many  places  outside,  so  that  there  were  more  men 
than  usual  in  the  camp  when  mining  operations  were  commenced.  Unfortunately,  a  large 
percentage  of  the  strangers  were  simply  wage-earners  looking  for  work,  who  had  neither  the 
means  nor  the  experience  necessary  to  prospect  unexplored  ground,  so  that  when  the  companies 
and  other  employers  had  secured  what  labourers  they  required  there  was  an  exodus  of  the 
disappointed  ones,  which  left  us  with  rather  fewer  men  in  the  district  throughout  the  summer 
and  fall  than  perhaps  in  any  previous  season. 

Had  the  development-work  contemplated  been  in  operation  there  would  have  been  employ- 
ment for  all  who  were  willing  and  capable.  Those  conditions  were  emphasized  and  more  keenly 
felt  upon  the  declaration  of  war  in  Europe,  as  some  of  the  operators  who  were  vigorously 
prosecuting  development-work  were  compelled  to  suspend  operations  because  their  credits  were 
curtailed,  or  cut  off  altogether. 

However,  there  was  a  good  snowfall  last  winter  and  a  fairly  generous  rainfall  during  the 
summer,  w-hich  provided  a  good  supply  of  water  on  most  of  the  creeks  thioughout  the  greater 
part  of  the  season,  and  as  a  consequence  the  output  was  somewhat  in  excess  of  that  of  1913, 
and  was  quite  encouraging  to  some  of  the  operators.  The  construction  of  dams  and  reservoirs 
on  some  of  the  creeks  this  winter,  or  before  the  commencement  of  operations  next  .spring,  should 
contribute  to  an  increased  output  upon  those  creeks  at  least  next  season. 

There  was  an  increase  in  revenue  under  some  heads  and  a  falling-off  under  some  others, 
but,  on  the  whole,  an  increase  over  that  of  1913. 

McKee  Creek. 

As  anticipated  in  last  year's  report,  a  reorganization  amongst  the  owners  of  the  properties 
held  on  this  creek  was  consummated,  now  known  as  the  "  Delta  Gold  Mining  Company."  This 
company,  under  the  management  of  George  Adams,  commenced  piping  on  May  10th  and 
continued  until  October  18th,  thus  enjoying  an  operating  season  of  nearly  five  and  a  half 
months  of  practically  steady  water,  sixteen  days  longer  than  in  1913.  During  that  period 
nearly  9,000  square  yards  of  bed-rock  was  uncovered,  and  over  50  per  cent,  more  gold  recovered 
than  was  won  in  1913  from  over  11,000  square  yards  of  bed-rock.  In  fact,  the  returns  for  the 
season  of  1914  averaged  nearly  §5  a  square  yard  of  bed-rock  uncovered.  A  force  of  from 
seven  to  eighteen  men  (an  average  of  fourteen)  was  employed  throughout  the  season. 

I  am  pleased  to  be  able  to  .say  that  this  company  realized  a  handsome  profit  upon  its 
expenditure  this  season,  and  is  consequently  encouraged  to  build  dams  for  reservoir  purposes 
near  the  head  of  McKee  creek,  which  work  is  being  prosecuted  as  far  as  possible  this  winter 
with  the  expectation  of  having  it  completed  in  time  to  intercept  all  the  water  tributary  thereto 
for  next  season's  operations,  and  a  much  increased  output  is  anticipated  in  consequence. 

There  were  no  individual  mining  operations  on  this  creek. 

*  See  also  Special  Report  by  W.  M.  Brewer,  M.E.,  page  82. 
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Pine  Creek. 

On  this  creek  tlic  Cohmibia  Mines  Company,  which  appears  to  be  a  reorganization  of  the 
North  Columbia  Gol<l  Mining  Conipanj-,  under  tlie  superintendence  of  A.  D.  Hughes  and  the 
general  managersliip  of  J  M.  Rulfner,  conniieiiced  operations  very  early  in  the  spring,  and  with 
a  force  of  from  forty-five  to  fifty  men  and  the  usual  array  of  Monitors,  etc.,  operated  on  both 
sides  of  the  creek  throughout  the  season  as  in  years  gone  by,  but  with  much  poorer  returns  than 
for  a  nimiber  of  3-e<irs  previouslj*.  About  midsummer  a  change  was  made  in  the  management, 
and  shortly  afterwards  Mr.  Hughes  withdrew  from  the  superintendence  of  those  operations  to 
attend  more  closely  to  certain  drifting  operations  which  he  was  conducting  on  Spruce  creek. 
I  am  unable  to  give  more  details,  as  none  whatever  were  supplied  me,  but  judging  from 
appearances  a  change  of  procedure  seems  necessary  to  any  prolonged  operation  in  that  vicinity 
by  the  company. 

This  company  and  its  parent  company,  the  Pine  Creek  Power  Company,  Limited,  has 
large  areas  on  Pine  creek  still  untouched,  much  of  which  has  never  been  systematically 
prospected,  but  whether  this  will  now  be  done  or  not  I  cannot  say,  as  no  indication  of  future 
intentions  has  been  communicated  to  me.  The  output  this  season  so  far  as  reported,  although 
apparently  .sufficient  to  provide  a  margin  of  profit  over  cost  of  production,  was  rather  disap- 
pointing. 

The  Pine  Creek  Flume  Company,  Limited,  under  the  management  of  C.  L.  Queen, 
commenced  operations  on  July  +th,  and,  with  a  force  of  about  twelve  men  and  one  team  of 
horses,  did  some  ditch  and  dam  building  with  a  view  to  conveying  and  conserving  the  waters 
from  Birch  creek.  Some  other  mining  work  was  carried  on  for  a  time,  but  evidently  with 
very  unsatisfactory  returns,  for  all  operation,  so  far  as  the  company  was  concerned,  was 
suspended  about  October  1st  and  the  manager  shortly  afterwards  left  the  district.  It  would 
be  unfair,  however,  to  assume  from  the  unsatisfactory  reports  of  the  operations  of  this 
company  that  the  ground  is  barren,  for  very  little  real  mining  has  been  done  up  to  date. 

Some  individual  mining  was  carried  on  higher  up  on  Pine  creek,  and  a  few  men  worked 
on  Gold  Run  for  the  greater  portion  of  the  season.  In  the  fall  some  old-timers  who  had 
worked  on  that  stream  years  ago,  and  had  left  the  district,  returned  to  it  and  are  operating 
there  at  present. 

It  is  also  significant  that  some  ground  on  Pine  creek  which  has  been  cursorily  prospected 
from  time  to  time  for  years,  but  not  worked,  has  recently  been  located  by  old-timers. 

There  are  from  seven  to  ten  men  working  on  Gold  Run  this  winter. 

Spruce  Creek. 

There  were  about  110  men,  women,  and  children  on  Spruce  creek  for  a  good  portion  of 
the  season,  of  whom  about  ninety-five  were  men,  most  of  whom  were  engaged  in  mining  and 
prospecting. 

The  Spruce  Creek  Power  Company,  Limited,  did  not  operate  hydraulically,  but  on  a 
portion  of  its  property  A.  D.  Hughes,  with  an  average  of  seven  men,  carried  on  underground 
prospecting- work  from  April  1 .5th  to  November  4th,  and  succeeded  in  locating  some  very  good 
"  pay  "  towards  the  close  of  the  season.  During  that  time  he  repaired  and  rendered  available 
about  800  feet  of  old  tunnels  and  drove  600  feet  of  new  tunnel,  all  of  which  will  form  part  of 
his  underground  system  should  he  continue,  as  he  intends  doing  if  the  "pay"  is  found  in  even 
such  quantities  as  were  secured  the  latter  part  of  the  season,  and  much  better  returns  are 
anticipated  as  they  proceed  into  the  benches.  A  small  crew  is  working  thereon  throughout 
the  winter. 
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On  the  Gladstone  lease  and  adjacent  claims  James  McCloskev  continued  drifting  and 
sluicing  throughout  the  season  from  May  1st  till  near  the  end  of  October.  He  worked  a  force 
of  from  two  to  thirtv-two  men,  with  an  average  of  twenty-two,  during  that  time,  and  recovered 
sufficient  gold  to  clear  operating  expenses,  notwithstanding  that  the  expenses  covered  such 
deadwork  as  building  wing-dams  and  cribbing  his  "  tailings."  He  has  three  men  prospecting 
on  the  property  this  winter,  and  intends  resuming  operations  as  early  as  possible  next  spring. 

On  the  Peterborough  lease  and  adjacent  holdings  H.  O.  Morse,  with  a  force  of  from  two 
to  ten  men  (average  five),  carried  on  drifting  operations  with  very  fair  results,  and  intends 
continuing  throughout  the  winter.  Should  the  weather  not  turn  colder  than  it  has  been  up  to 
date,  all  such  outfits  as  this  will  continue  to  sluice  their  gravel  throughout  the  winter. 

On  the  Poker  lease  Isaac  Matthews  did  not  work  as  vigorously  as  heretofore,  and,  in  fact, 
suspended  operations  altogether  for  a  considerable  period,  principally,  I  belie\e,  on  account  of 
legal  complications  with  neighbours,  reference  to  which  was  made  in  last  year's  report.  How- 
ever, he  has  reported  some  work  done  during  the  season,  the  results  of  which  indicate  that  his 
gravel  averaged  over  $3  a  cubic  yard,  and  I  am  informed  that  a  new  pay-streak  has  been 
struck  on  his  ground  which  averages  §5  and  upward  a  cubic  yard  ;  the  width  and  extent  of  it 
is  as  yet  unknown.  It  lies  over  600  feet  back  from  the  creek  on  the  left  limit,  and  appears  to 
be  in  a  deeper  channel  than  any  hitherto  discovered  in  that  vicinity.  There  are  from  twelve 
to  twenty  men  employed  on  that  property  at  present. 

The  smaller  operators  on  this  section  of  Spruce  creek  who  in  past  seasons  contributed 
materially  to  swell  the  aggregate  output  were  not  actively  operating  there  throughout  this 
season,  and  some  not  at  all.  In  fact,  the  returns  from  this  creek  have  been  gradually  falling 
off,  and  for  this  season  are  the  lowest  in  many  years,  but  from  the  above  evidences  of  existing 
values  it  is  manifest  that  the  creek  is  not  by  any  means  worked  out,  nor  even  abandoned,  and 
this  winter  a  number  of  the  operators  in  question  are  again  at  work. 

There  are  small  outfits  operating  at  intervals  along  the  creek  from  this  point  up  to  Blue 
canyon,  a  distance  of  seven  or  eight  miles,  but  very  little  is  being  done  over  part  of  that 
distance. 

Near  Blue  canyon  there  is  some  ground  from  which  the  operators  should  secure  very  good 
wages  if  they  would  work,  judging  from  the  results  recovered  from  very  indifferent  application, 
but  the  difficulty  in  securing  an  ample  supply  of  water  has  hampered  operations. 

Just  at  Blue  canyon  Swanson  ct  Pettit,  with  a  few  men,  worked  on  their  lease  from  May 
23rd  to  October  2.5th,  with  indifiFerent  success,  but,  as  the  most  of  their  work  was  of  a 
prospecting  nature,  they  may  be  considered  to  have  gained  in  the  knowledge  of  what  the 
ground  does  (or  does  not)  contain  as  an  equivalent  for  the  money  expended. 

Just  above  Blue  canyon  A.  G.  Meyers,  with  a  small  cotton  hose,  prospected  into  the 
bench  some  distance  beyond  where  "  pay "  was  supposed  to  exist,  and  took  out  what  was 
"  better  than  wages  "  at  $-5  a  day  for  the  season. 

Farther  along  above  Blue  canyon  J.  M.  Ruffner  and  others  located  three  leases,  and  in 
the  fall  put  in  a  mile  or  so  of  ditch  with  which  to  convey  water  from  the  South  fork  to  work 
the  ground.  This  winter  they  have  been  engaged  conveying  hydraulic  pipe  and  Monitors  up 
to  this  point,  and  in  the  spring,  as  early  as  weather  conditions  will  permit,  we  will  doubtless 
see  there  another  installation  of  hydraulic  plant  upon  entirely  new  ground,  from  which  good 
returns  are  anticipated — if  suHicient  water  can  be  secured.  Those  parties  have  secured  both 
Meyers's  and  Swanson  &  Pettit's  ground  and  expect  to  make  a  handsome  showing,  and  they 
will  at  least  test  the  ground  as  it  lias  not  been  tested  hitherto. 

There  are  about  seventy-five  people  on  Spruce  creek  this  winter,  of  whom  about  sixty  are 
engaged  in  mining. 
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The  deep  groxind  located  on  Spruce  creek  in  1912,  to  which  reference  has  been  made  in 
preceding  reports,  has  not  been  explored  for  various  i-easons,  the  principal  being  the  lack  of 
capital,  but  it  is  simply  held  in  abeyance  awaiting  improved  conditions,  as  the  locators  are  as 
sanguine  as  ever  as  to  the  possibilities. 

On  Rose  creek,  which  is  tributary  to  Spruce  creek  above  Blue  canyon,  some  leases  were 
located  last  summer,  and  the  locators  secured  very  satisfactory  returns  for  the  work  done  upon 
them.  In  fact,  I  have  reason  to  believe  that  "  better  than  wages  "  was  secured  by  ordinary 
individual  mining  methods,  and  if  water  can  be  secured  in  sufficient  quantity,  very  good 
results  may  be  looked  for. 

Birch  Creek. 

About  fourteen  men  were  employed  on  this  creek  during  the  season  of  1914,  and  while 
some  of  the  operators  have  not  reported,  I  have  reason  to  believe  that  results  were  not  as 
satisfactory  as  in  former  years. 

As  in  former  years,  a  force  of  from  five  to  nine  men,  with  a  minimum  of  five,  under  the 
superintendence  of  H.  P.  Pearse,  operated  with  an  hydraulic  plant  on  the  lower  part  of  the 
ci-eek  from  May  7th  to  October  12th,  but  the  results  were  not  as  good  as  for  some  years  past. 

One  reason  for  this  falling-off  was  that  as  they  moved  farther  up  the  creek  they  found 
the  "pay"  turning  into  the  bench  on  the  right  limit,  and  in  order  to  follow  it  they  had  to 
remove  a  much  heavier  overburden  than  in  former  years,  and,  notwithstanding  the  generally 
good  supply  of  water,  they  were  short  of  water  and  of  pressure,  so  that  they  could  not  handle 
the  gravel  so  effectively. 

It  is  claimed,  however,  that  187,000  cubic  yards  was  moved  during  the  season.  There 
was  also  a  new  reservoir  built  up-stream  some  distance,  which  will  ensure  a  much  better  head 
pressure  for  next  season's  operations. 

Boulder  Creek. 

About  fifteen  people  spent  the  summer  on  this  creek,  of  whom  ten  men  were  engaged  in 
mining.  The  output,  although  not  large  in  the  aggregate,  was  several  times  greater  than  in 
1913  or  1912.     There  are  about  fifteen  men  on  the  creek  this  winter. 

Ruby  Creek. 

On  this  creek  the  Placer  Gold  Mines  Company,  under  the  management  of  T.  M.  DauUon, 
commenced  operations  installing  new  sluice-flumes,  etc.,  on  April  19th,  and  piping  on  May 
23rd,  and  continued  until  October  23rd,  when  they  closed  down  for  the  winter.  Before 
commencing  to  pipe,  this  company  installed  2,000  feet  of  new  sluice,  which  was  paved  with 
manganese-steel  plates  for  its  entire  length.  Those  plates  permitted  of  a  much  flatter  grade 
than  could  be  adopted  with  wooden  riffles,  which  increased  the  dump-room  and  enhanced  the 
duty  of  the  water  materially.  Thi.s'  sluice  was  set  at  a  2.77-per-cent.  grade  and  worked 
admirably. 

A  force  of  from  thirteen  to  twenty-one,  with  an  average  of  eighteen  men,  was  employed 
throughout  the  season,  and  about  80,000  cubic  yards  of  gravel  was  moved,  the  proceeds  from 
which  were  veiy  satisfactory,  being  about  50  per  cent,  better  than  for  1913  and  nearly  five 
times  the  amount  recovered  in  1912. 

Before  closing  down  a  change  in  the  position  of  the  by-wash  was  eflected,  which  will 
enable  them  to  operate  both  sides  of  the  creek  and  to  work  two  Monitors  instead  of  only  one, 
as  heretofore ;  this  will  naturally  result  in  a  much  increased  quantity  of  gravel  being  handled, 
and  consequently  a  much  larger  output  may  be  expected. 
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The  water-supply  was  better  than  hitherto,  and,  on  the  whole,  fairly  satisfactory.  I 
understand  provision  is  being  made  this  winter  for  the  building  next  spring,  of  an  additional 
reservoir,  which  will  contribute  still  further  to  a  much  increased  output. 

Xo  individual  work  worth  mentioning  has  been  done  on  this  creek  for  some  time. 

Wright  Creek. 

About  five  men  operated  on  this  creek  from  May  18th  to  October  10th,  and  in  that  time 
moved  nearly  15,000  cubic  yards  of  gravel  and  cleaned  about  2,500  square  yards  of  bed-rock. 
The  gold  won  therefrom  amounted  to  more  than  double  what  was  won  in  1913  and  about  three 
times  the  winnings  of  1912.     The  operators  are  thus  encouraged  to  continue  next  season. 

Otter  Cheek. 

On  upper  Otter  creek  J.  E.  Moran  with  three  others  operated  from  April  20th  to  October 
25th.  A  good  part  of  this  season  was  devoted  to  working  over  ground  that  had  been  worked 
in  the  early  days  of  the  camp  by  individual  miners.  This  was  done  for  the  purpose  of 
preparing  for  the  opening-up  of  new  ground,  but  the  results  were  more  satisfactory  than  for 
several  seasons  past,  as  the  proceeds  in  gold  recovered  were  nearly  equal  to  that  of  the  two 
seasons  last  put  together.     I  expect  continued  operation  next  season. 

On  lower  Otter  the  Mines  d'Otter  (formerly  the  Maluin  Syndicate),  under  the  managership 
of  W.  H.  Brethour  and  the  general  superintendence  of  H.  Maluin,  and  with  a  force  of  about 
fourteen  men,  continued  working  its  way  down  to  bed-rock  by  piping  out  the  intervening 
material.  Owing  to  the  outbreak  of  the  European  war  those  operators  were  rathei-  suddenly 
compelled  to  curtail  expenditure,  as  the  work  was  being  carried  on  with  French  capital  and 
supplies  were  cut  off.  Mr.  Maluin,  being  a  French  reservist,  had  to  return  to  France,  leaving 
the  prosecution  of  the  work  to  Mr.  Brethour.  I  understand  they  expect  to  strike  bed-rock 
early  next  season,  and  are  working  to  that  end  independently  of  the  effect  produced  by  the  war. 

There  are  four  men  on  the  creek  this  winter. 

Nothing  has  been  reported  by  the  Lincoln  Creek  Syndicate,  and,  so  far  as  I  am  aware, 
nothing  was  done  on  that  property  until  fall,  when  one  man  undertook  a  "lay"  upon  it,  and 
and  he  is  working  there  this  winter. 

On  Consolation  creek  one  or  two  men  have  been  working,  but  have  not  reported  progress. 
They  are  there  this  winter. 

The  same  may  be  said  of  Davenport  creek,  where  three  men  have  been  engaged  for  some 
time  tunnelling  for  bed-rock.     Two  men  are  there  for  the  winter. 

On  Horse,  Hemlock,  and  Cracker  creeks,  all  tributaiy  to  Surprise  lake,  some  men  have 
been  prospecting,  but  have  not  reported  anything  of  moment. 

On  Wilson  creek  three  men  were  mining  in  the  old-fasliioned  way,  but  the  results  were 
not  particularly  encouraging.  There  is  gold  on  this  creek  and  in  considerable  quantities  in 
places,  but  the  valley  is  wide  and  the  pay-streak  erratic  and  difficult  to  follow. 

On  Burdette  creek  two  or  three  men  prospected  for  some  time,  and  one  man  worked  there 
throughout  the  season.  He  recovered  some  gold,  but  whether  in  sufficient  quantities  to 
encourage  him  to  continue  or  not  I  cannot  say,  as  1  have  not  seen  him  recentlv. 

O'DoNNEL  River. 

The  amount  of  advertising  given  this  stream  on  account  of  the  very  rich  spots  found  at 
intervals  upon  its  banks  has  engendered  great  expectations,  and  great  results  were  anticipated 
from  this  year's  operations,  which,  I  regret  to  say,  have  been  but  very  moderately  realized — 
if  at  all. 
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There  is  undoubtedly  "gold  in  plenty"  in  places  on  the  stream,  and,  judging  from  the 
results  reported  by  prospectors  from  time  to  time,  the  impression  is  seemingly  justified  that 
such  "places"  are  not  infrequent,  but  until  the  problem  of  water-supply  and  consequent  cheap 
operation  is  solved,  it  will  be  dithcult,  if  not  impossible,  to  intelligently  indicate  the  possi- 
bilities. 

The  O'Donnel  Placers  Company,  which  is  an  offspring  of  the  North  Columbia  Gold  Mining 
Company  and  allied  interests,  and  which  owns  and  controls  a  number  of  mining  leases  on 
O'Donnel,  has  the  largest  score  to  its  credit  for  development,  installation,  and  prospect  work 
on  the  river,  in  the  prosecution  of  which  it  reports  having  expended  over  .S62,000  up  to  the 
close  of  last  season.  The  company  employed  from  six  to  sixty-four  men,  with  an  average  of 
thirty,  from  January  1st  to  October  8th,  and,  among  other  things,  ran  2,000  feet  of  tunnels 
and  stripped  over  12,000  square  feet  of  bed-rock. 

Besides  mining  by  both  hydraulic,  hand-sluicing,  and  drifting  methods,  the  company  built 
long  stretches  of  ditch  and  Hume  and  installed  two  hydraulic  elevators,  but  unfortunately  the 
water-supply  upon  which  it  was  in  part  depending  is  alleged  to  have  failed  before  the  elevators 
(or  one  of  them,  at  any  rate)  could  be  tested,  and  that  branch  of  its  operations  was  early 
closed  down.  The  company's  winnings  from  the  gravel  handled,  although  aggregating  a  snug 
sum,  was  not  sufficient  to  cover  its  expenditure  for  the  season,  but  the  prospects  are  good  for 
the  future. 

The  outfit  whose  prospecting  successes  and  "  rich  strikes  "  were  so  widely  advertised  and 
paraded  does  not  appear  to  have  become  inordinately  wealthy  as  a  result  of  its  operations,  and 
yet  wonderfully  rich  spots  had  been  encountered  in  the  drifts  and  tunnels  ;  the  "  reason  why  " 
may  not  be  entirely  attributable  to  the  condition  of  the  ground  nor  to  environment.  I  regret 
to  say  that  the  results  from  this  and  other  adjacent  property  are  not  at  all  commensurate  with 
the  expectations  created  generally  by  the  representations  of  the  holders  thereof,  and  in  con- 
sequence of  which  people  were  induced  to  come  into  the  district,  to  their  loss  and  dis- 
appointment. 

I  am  pleased,  however,  to  be  able  to  report  that  the  results  of  systematic  prospecting  on 
other  parts  of  the  stream  have  revealed  the  existence  of  very  good  "pay,"  and  apparently  in 
such  quantities  as  to  justify  the  installation  of  plants,  some  of  which,  I  believe,  will  be  in 
place,  if  not  in  operation,  before  another  season  has  passed. 

Considerable  prospecting  was  done  on  Bull,  Fox,  Feather,  and  other  tributaries  of 
O'Donnel,  and  in  some  cases  the  prospectoi-s  seemed  well  satisfied ;  in  others  they  found  but 
indifferent  results. 

,      There  are  over  forty  people  on  O'Donnel  this  winter,  many  of  whom  are  mining  or 
prospecting  on  their  own  or  other  people's  holdings. 

About  seventy  leases  have  been  located  on  O'Donnel  and  adjacent  streams  during  1914, 
in  addition  to  about  one  hundred  located  thereon  previously. 

Mineral  Claims. 

On  the  Engineer  group  of  mineral  claims  Captain  Alexander  employed  a  force  of  eleven 
men  from  June  17th  to  the  middle  of  October,  during  which  period  he  added  to  the  develop- 
ment-work already  performed  about  200  fset  of  rock  tunnel,  70  feet  of  upraise,  and  40  feet  of 
winze  from  the  tunnel.  He  also  milled  about  110  tons  of  rock,  which  yielded  about  $100  to 
the  ton.     There  will  be  four  men  working  there  throughout  the  winter. 
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None  of  the  other  mineral  properties  throughout  the  district  have  been  worked  beyond 
what  was  necessary  to  keep  them  in  good  standing,  except,  perhaps,  on  the  Big  Horn,  where 
Fred  Lawson  worked  from  the  middle  of  April  to  the  middle  of  October. 

Noel  Laverdiere  has  also  been  engaged  in  development- work  on  his  properties  for  some 
months. 

Many  mineral-property  holders  here  are  awaiting  the  advent  of  capitalists  who  will  under- 
take the  development  of  their  properties,  but  all  such  expectations  received  a  set-back  when 
war  was  declared,  so  that  nearly  all  such  holders  are  merely  marking  time  and  awaiting  the 
turn  of  the  tide. 

Some  coal  has  been  located  in  the  neighbourhood  of  the  Inklin  river,  but  nothing  has  yet 
been  done  towards  its  development.  Notwithstanding  repeated  inquiries  about  its  quality  and 
extent,  nothing  has  been  done  towards  the  development  or  utilization  of  the  deposits  of  hydro- 
magnesite  which  lie  adjacent  to  the  townsite  of  Atlin. 

All  these,  however,  may  receive  due  and  speedy  recognition  as  soon  as  the  war  is  over, 
and  with  the  return  of  brighter  times  there  may  possibly  come  into  the  district  a  railroad  from 
the  south,  the  preliminary  steps  towards  which  have  already  been  taken. 

Following  is  a  statistical  report  of  the  revenue  collected  during  the  year  1914  : — 

Office  Statistics — Atlin  Mining  Division. 

Free  miners'  certificates  (individual) 606 

II                       II           (companies)  ....     6 

II                      II           (special) 6 

Placer  records 31 

Placer  rerecords  (representing  292  claims) 273 

Leases  located   72 

.1       issued 37 

Leaves  of  absence  (representing  183  claims)    ....      47 

Groupings  filed    6 

Abandonments  recorded 2 

Bills  of  .sale  (placer) 20 

II           (hydraulic) 126 

II           (mineral) 11 

Mineral  records 49 

Certificates  of  work 141 

Groupings  filed    5 

Certificates  of  improvement  (recorded) 8 

Crown  grants  issued ....     10 

Certificates  of  improvement  (advertised,  not  yet  issued) 3 

Gold  reported  (companies)     12,909  oz.      Value $200,63100  • 

I.  (individuals)     5.575    n  n      88,809  00 


Totals 18,484   I.  „  $289,440  00 


Royalty  paid  by  companies    $4,009  75 

II  11      individuals ....       1,158  40 


$5,168  15 
Lode  mines .    '. .  207  50 


Total $5,375  65 
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Revenue  collected  duritiy  1914. 

Land  sales %    6-JO  00 

Liind  revenue 6  00 

Water  revenue  (rentals) 8.52  GO 

Timber  royalty  (coidwood) 137  50 

Free  miners'  certitieates  (individuals) 2,770  50 

n                       M           (companies) 545  00 

(special) 90  00 

Mining  receipts  (lease  rentals) 6,845  00 

II                (lease  deposits) 1,440  00 

II                (other  sources) 2,149   10 

Leaves  of  absence  ("  Placer  Act  ") 335  00 

Licences  (li(iuor) 780  00 

(trade) 250  00 

Fines  and  forfeitures 326  50 

"  Marriage  Act " 40  00 

Law-stamps 33  30 

"Taxation  Act"— 

Real-property  tax 3,132  95 

Personal-property  tax 2  95 

Wild-laud  tax 23  55 

Income-tax 16  90 

Mineral-tax 5,375  65 

Acreage-tax 1,081   50 

Interest   ■ 1    90 

Total $26,855  30 
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ATLIN  MINING  DIVISION. 

Report  by  W.  M.  Brewer,  M.E. 

ATLIN  LAKE  SECTION. 

The  geography  and  general  characteristics  of  this  Mining  Division  have  been  very  fully 
described  by  the  Provincial  Mineralogist  in  the  Reports  of  the  Minister  of  Mines  for  1900, 
1905,  and  1911,  as  well  as  bv  D.  D.  Cairnes  in  Memoir  No.  37  of  the  Canadian  Geological 
Survey,  so  that  any  introductory  description  by  the  writer  of  this  report  is  deemed  uiniecessary. 
The  town  of  Atlin  was  the  scene  of  a  disastrous  fire  during  the  spring  of  1914,  when  the 
main  business  section  of  the  town  was  burned  down,  but  by  autumn  this  section  was  rebuilt. 

The  mining  operations  carried  on  during  191-1  in  the  Atlin  Mining  Division  were  confined 
almost  entirely  to  the  ci-eeks  which  have  been  the  annual  producers  of  placer  gold  since  1899. 
Except  on  O'Donnel  river  and  Spruce  creek,  all  of  the  work  done  w-as  by  hydraulic  mining  by 
corporations,  each  of  which  controls  a  sufficient  number  of  leases  and  water  rights  to  warrant 
the  expenditure  of  large  capital  for  plants,  dams,  water-ditches,  and  flumes. 

The  attempts  made  in  1904  to  introduce  dredges  into  this  district  have  not  been  repeated, 
although  it  would  appear  that  such  a  method  of  mining  should  be  successful  in  certain  parts 
of  the  district. 

This  suggestion  is  made  because  near  the  head  of  Spruce  creek,  on  Slate  creek,  and 
between  the  headwaters  of  that  creek  and  the  O'Donnel  river,  as  well  as  on  the  bars  of  that 
river,  the  w riters  attention  was  called  to  extensive  areas  of  ground  which  carry  some  values, 
apparently  insufficient  to  pay  for  ordinary  sluicing  and  shovelling-in  by  haiul,  but  presumablv 
sufficient  to  pay  bj^  handling  on  a  large  scale. 

For  various  reasons,  such  as  lack  of  gravity-dumpage  or  inability  to  obtain  water  under 
pressure,  this  ground  is  not  suitable  for  hydraulic  minfng,  hut  may  be  found  adaptable  to 
dredging  provided  the  bed-rock  is  suitable  and  the  boulders  do  not  interfere  with  operating 
the  dredge. 

O'Donnel  River. 

This  stream,  which  is  about  fifty  miles  in  length,  flows  in  a  general  south-westerly  course 
into  Atlin  lake,  entering  it  on  the  east  side  at  a  point  about  twenty  miles  south  from  the  town 
of  Atlin.  Leases  had  been  located  previous  to  the  season  of  1914  from  a  point  about  nine 
miles  abo\e  the  mouth  for  a  length  of  about  twenty-three  miles  up  the  river. 

Prospectors  discovered  placer  gold  on  this  river  previous  to  1904,  and  staked  individual 
claims,  wliich  they  later  abandoned  because  the  operations  were  not  profitable.  During  1904 
leases  were  granted  on  the  main  river,  but  it  was  not  until  1912  that  bed-rock  was  reached  by 
development-work,  when  it  was  fovuid  at  ii  dejith  of  94  feet  by  Robert  McKee,  who,  as  manager 
for  the  Canadian-Alaska  Exploration  Company,  wii»s  carrying  on  operations  with  a  Keystone 
drill  on  the  Gold  Hill  group  of  leases  situated  about  sixteen  miles  above  the  mouth  of  the 
river.  The  unexpected  depth  of  bed-rock  caused  a  suspension  of  operations,  but  later 
prospecting  along  the  bench,  about  40  feet  higher  elevation  than  the  bed  of  the  stream, 
resulted  in  the  discovery  of  a  pay-streak  which  caused  somewhat  of  a  stampede  during  1913 
and  the  location  of  a  number  of  lea.ses.  It  was  not  until  the  summer  of  1914,  however,  that 
any  quantity  of  placer  gold  was  recovered,  as  it  was  late  in  the  autumn  of  1913  before  any 
water  system  had  been  installed  ;  this  was  done  by  J.  M.  Rufiber,  who  had  bonded  the 
Gold  Hill  bench  claims  and  group  of  leases. 
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As  the  trade  of  the  bed  of  O'Donnel  river  is  flatter  than  usual  in  mountain  streams,  water 
for  sluicing  by  hydraulic  methods  has  to  be  brought  in  by  ditches  and  flumes  from  Canyon 
and  Berry  creeks,  tributaries  of  O'Donnel  river. 

Canyon  creek  flows  into  the  river  from  the  north-west  and  forms  a  confluence  with  the 
river  about  three  miles  above  the  point  where  the  "pay"  had  been  discovered.  This  fact 
necessitated  the  construction  of  a  ditch  two  miles  and  three-quarters  in  length  and  a  flume 
1,600  feet  in  length  to  deliver  water  at  200-foot  head. 

Berrj'  creek  flows  into  the  river  from  the  east  and  empties  about  one  mile  and  a  half 
below  the  point  where  the  "pay  "  had  been  discovered.  A  ditch  one  mile  in  length,  with  600 
feet  of  flume  and  a  pipe-line  half  a  mile  long,  comprised  the  construction-work  found  necessary 
to  deliver  this  water  at  2G0-foot  head.  It  is  estimated  that  these  two  sources  furnish  about 
1,000  miners'  inches  of  water. 

In  addition  to  the  discovery  of  pay-gravel  on  the  benches,  J.  M.  Ruff"ner  also  found 
"  pay  "  during  1913  in  some  of  the  bars  along  the  river-bed,  but,  in  order  to  work  by  hydraulic 
methods,  it  was  necessary  to  change  the  course  of  the  river  by  cutting  a  diversion-canal,  and 
also  to  install  an  elevator  to  stack  the  tailings,  as  the  grade  of  the  river-bed  is  too  flat  to  carry 
them  away.  This  work,  as  well  as  testing  with  an  Empire  drill,  was  finished  late  in  the 
season  of  1914  under  the  superintendence  of  Frank  Breeze,  who  succeeded  J.  M.  Buftner  as 
manager  of  the  North  Columbia  Gold  Mining  Company  as  well  as  of  the  O'Donnel  Placer 
Company  Limited. 

This  company  was  organized  by  J.  M.  Rufi'ner  during  the  winter  of 

O'Donnel  Placer    1913-14  to  take  over  the  Gold  Hill  and  other  leases  he  had  previously 

Co.,  Ltd.  bonded,  and  several  miners  were  engaged  to  make  crosscuts  or  drives  into 

the  river-bank  to  search  for  the  pay-streaks  in  the  bench  about  50  feet 

higher  elevation  than  the  bed  of  the  river.     This  work  resulted  in  exposing  gold-bearing  gravel 

in  thi-ee  ancient  channels  where  the  bed-rock  has  wavy  lines  with  dips  at  varying  angles  and 

sometimes  quite  deep,  but  at  other  times  shallow. 

The  bed-rock  on  which  most  of  the  gold  is  found  is  a  yellow  clay  similar  to  that  described 
b}'  the  Provincial  Mineralogist  in  the  Minister  of  Mines  Report  for  1904,  and  designated  by  him 
as  the  "old  yellow  channel,''  noted  as  occurring  on  lower  Pine  and  Spruce  creeks,  and  his  theories 
then  expressed  have  been  demonstrated  b}-  the  work  on  O'Donnel  x-iver  to  be  correct.  From 
his  report  the  following  abstracts  are  made  : — 

"  Since  the  pre\aous  \'isit  of  the  writer  (in  1900)  the  development  of  the  camp  has  rendered 
clear  many  points  which  were  previously  little  more  than  indications,  and,  as  such,  were  given 
in  the  Report  of  1900.  The  conclusions  then  arrived  at  have  been  almost  exactly  borne  out 
by  the  subsequent  work  ;  the  area  of  the  field  remains  the  same ;  the  evidence  is  strengthened 
that  Pine  and  Spruce  creeks  at  one  time  joined  about  Stephendyke  and  then  debouched  to  the 
north,  towards  Trond  gulch,  emptying  into  a  lake,  which  then  covered  all  the  flats  at  the 
Half-way  House,  and  that  the  present  course  of  these  streams  below  this  point  is  of  recent 
cutting.  The  '  old  yellow  channel '  has  developed  along  the  lines  then  indicated,  but  to  an 
extent  not  then  hoped  foi-. 

"In  1900  the  Provincial  Mineralogist  attempted  to  ascertain  the  direction  of  fiow  of  this 
yellow  dirt,  by  taking  levels  at  various  points,  and  while  these  levels  were  not  conclusive,  they 
indicated  a  flow,  which  subsofiupnt  work  has  confirmed,  giWng  a  grade  to  the  deposit  conforming 
in  direction  to  the  flow  of  Pine  and  Sjiruce  creeks,  but  it  is  so  slight  (between  1  and  2  per 
cent.)  that  it  is  difficult  to  believe  that  the  heavy  material  in  the  deposit  would  be  carried  by 
a  current  produced  by  such  a  grade ;  and,  further,  the  workings  of  the  hydraulic  pits,  etc.. 
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notably  tliat  of  the  North  Columbia  Company  o'l  Pine  creek,  expose  a  face  in  which  the  heavy 
boulders  and  angular  fragments  are  so  deposited  together  as  to  render  it  extremely  improbable 
that  this  di'posit  is  an  ^ old  channel'  in  the  usual  meaning  of  that  term — viz.,  the  bed  of  an 
ancient  stream. 

"  In  Cariboo,  and  elsewhere  in  British  Cohuiibia,  where  the  placer  deposits  occur,  the  '  old 
channels  '  contain  in  themselves  the  evidence  of  tlic  direction  of  their  flow  ;  and  this  is  shown 
by  the  more  or  less  uniform  size  of  their  constituents,  by  the  rounded  or  flat  water-worn  form  and 
faces  of  the  gravel,  and  above  all,  by  the  'shingling'  of  the  flatter  stones  in  the  deposit,  while 
the  gold  is  usually  on  bed-rock  or  in  some  defined  stratum. 

"  All  of  such  evidence  of  flow  is  lacking  in  the  old  '  yellow  deposit '  of  Atlin,  antl,  while 
some  of  the  boulders  are  large  and  rounded,  many  are  angular,  the  flat  ones  often  standing  on 
edge,  as  though  so  dropped  into  mud,  in  still  water.  The  greater  part  of  the  deposit  consists 
of  granite  fragments,  now  almost  decomposed,  with  resultant  clay  (kaolin)  and  grains  of  silica. 
While  the  gold  here  is  found  for  the  most  part  near  bed-rock,  though  not  necessarily  on  it,  it 
occurs  some  height  above — more  or  less  throughout  the  deposit.  The  characteristics  of  the 
deposit  did  not  seem  to  admit  of  its  having  been  caused  directly  from  glaciers.  The  evidence 
is  such  as  to  force  the  conviction  that  this  deposit  was  not  formed  in  rapidly  running  water, 
but  that  it  was  dropped  in  comparatively  still  water  on  a  bottom  (bed-rock)  such  as  that  of  a 
lake  or  sea,  with  a  slojie,  but  not  a  channel.  As  to  exactly  how  the  dirt  was  deposited,  there 
is  room  for  various  theories,  but  the  most  probable  seems  to  be  that  glaciers,  carrying  in  there 
bases  the  dirt,  slid  into  a  sea  or  lake  and,  driven  by  wind  or  current  into  this  bay,  there  melted, 
the  dirt  dropping  to  the  bottom,  gradually  forming  the  deposit  in  question. 

"  This  is  further  borne  out  by  the  fact,  reported  by  the  Superintendent,  that  in  the  Deeks 
pit,  on  Pine  creek,  during  the  hydraulic  working,  a  layer  of  seashells  was  found  in  and  near 
the  top  of  the  yellow  dirt.  This  layer  was  very  local,  and  did  not  extend  to  the  adjoining  pits, 
and  was,  unfortunatelj-,  all  washed  away  before  the  Provincial  Mineralogist  visited  the  camp. 

"  It  is  not  very  clear  where  the  glaciers  were  formed,  as  certainly  no  quartz  has  been  found 
in  the  vicinity  which  would  justify  the  belief  that  it  is  the  madre  de  ore." 

The  bed-rock  itself  carries  only  traces  of  gold,  as  is  shown  from  assays  made  of  samples 
taken  from  the  pay-streaks  in  the  drifts.  The  work  of  crosscutting  the  bench  has  been  carried 
to  a  distance  of  700  feet  on  the  up-stream  drive  and  about  600  feet  on  the  down-stream  drive, 
with  about  200  feet  between  the  drives  or  crosscuts  which  have  been  connected  with  drifts  on 
the  pay -streaks.  These  pay-streaks  were  exposed  in  the  up-stream  drive  at  63  feet,  165  feet, 
284  feet,  and  433  feet  in  from  the  bank  of  the  river,  but  in  the  down-stream  drive  the  first 
pay-streak  is  missing  and  the  remaining  three  are  exposed  at  150  feet,  355  feet,  and  510  feet 
in  from  the  bank. 

The  system  of  mining  that  has  been  followed  consists  of  drifting  on  the  pay-streak  and 
removing  the  gravel  from  above  the  bed-rock  to  the  height  that  it  carries  commercial  values, 
usually  6  or  7  feet,  and  extending  the  drifts  to  the  width  found  profitable  in  a  somewhat 
similar  method  to  that  adopted  in  opening  rooms  in  a  coal-mine  on  the  long-wall  system.  The 
gravel  roof  and  walls  are  found  to  stand  well  without  timbering.  The  dumps  from  the  drifts 
were  sluiced  during  the  past  summer  with  satisfactory  results. 

In  addition  to  this  work,  test  borings  with  an  Empire  drill  were  made  on  a  bar  about  lialf 
a  mile  north  from  the  drifting,  and  a  diversion-canal  cut  in  order  to  straighten  the  main  river- 
channel,  and  afford  an  opportunity  for  hydraulic  mining  on  that  bar  during  the  sea.son  of  1915, 
as  well  on  the  bar  directly  below  the  drifting. 
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The  fact  that  all  tailings  will  have  to  be  stacked  by  an  elevator,  on  account  of  the  flat 
grade  of  the  bed  of  O'Donnel  river,  will,  of  course,  to  some  extent  handicap  operations  by 
hydraulic  methods  in  the  river  itself,  by  increasing  the  cost  of  handling  the  gravel.  This  lack 
of  grade  will  also  increase  the  cost  of  the  construction  of  ditches  and  flumes  to  carry  water 
and  deliver  it  under  sutficient  head,  as  all  of  the  water  required  must  be  taken  from  tributaries 
of  the  river,  necessitating  quite  long  ditches  and  flumes  or  pipe-lines,  as  has  already  been  the 
case  on  the  leases  owned  by  the  O'Donnel  Placer  Company,  Limited. 

The  success  of  the  operations  on  the  Gold  Hill  leases  encouraged  other 
Other  Leases,  holders  to  prospect  during  1914  and  endeavour  to  locate  extensions  of  the 
pa3--streiiks  in  the  ancient  channels,  and,  could  water  have  been  easily 
obtained,  there  is  no  doubt  but  that  much  more  activity  would  have  been  manifested.  The 
extent  of  the  pay-streaks  lengthwise  has  not  yet  been  fully  determined.  One  at  least  of  these 
pay-streaks  has  been  found  to  extend  to  the  south  on  to  the  adjoining  lease,  where  the 
O'Donnel  Partnership,  consisting  of  five  partners,  has  been  working  during  1913  and  1914 
continuously  in  good  "pay"  after  driving  600  feet  to  where  the  pay-streak  was  exposed. 
Charles  Miller  is  mining  on  a  lease  about  one  mile  south  from  the  Ruffiner  ground,  and  reports 
satisfactory  results. 

To  the  north  from  Ruflher's  work,  in  1914,  drift  mining  was  being  carried  on  at  four 
points  along  the  O'Donnel  river,  on  the  west  side,  as  follows  :  At  the  mouth  of  Gold  creek, 
about  half  a  mile  north  from  Ruflher's  drift,  where  Carpenter  and  Rasmussen  are  working  on 
a  "  lay "  from  Ruflner ;  about  half  a  mile  farther  north  by  Titus  and  Boddy,  who  are  also 
working  on  a  "lay"  from  RufFner ;  about  four  miles  farther  north  and  about  one  mile  above 
the  mouth  of  Canyon  creek,  where  the  Fitzgerald  Brothers  are  drift-mining  on  their  own  lease; 
and  at  the  mouth  of  Feather  creek ;  sixteen  miles  above  Ruffner's  camp,  where  the  Nolan 
Brothers  are  also  drift-mining  on  their  own  lease.  The  operators  of  all  the  leases  that  were 
being  worked  during  the  pivst  season  reported  satisfactory  results. 

During  the  season  of  1914  there  was  nothing  particularly  new  to  record  with  regard  to 
McKee,  Boulder,  Ruby,  Birch,  Wright,  Otter,  and  Spi'uce,  the  other  producing  creeks  in  the 
Atlin  Mining  Division,  except  that  from  near  Blue  canyon  to  the  head  of  Spruce  creek,  also 
on  Slate  creek,  and  other  tributaries  of  O'Donnel  river,  considerable  prospecting  was  carried 
on,  and  some  placer  gold  mined  from  ground  that  has  received  but  little  attention  in  the  past. 
As  the  creeks  mentioned  have  all  been  most  fully  described  annually  in  the  Minister  of  Mines 
Reports  since  1 900,  the  writer  does  not  deem  it  necessary  to  refer  at  length  to  them  in  this 
report. 

The  operators  on  Boulder,  Spruce,  McKee,  and  Ruby  creeks  expressed  themselves  as 
especially  well  satisfied  with  the  results  of  their  work  during  1914,  not  only  so  far  as  the  actual 
producti(jn  was  concerned,  but  also  because  of  the  fact  they  had  been  able  to  do  considerable 
testing  and  development  work  which  had  demonstrated  very  promising  possibilities  for  the 
future. 

On  all  of  the  streams  in  the  Atlin  Mining  Division,  except  on  the  O'Donnel  river  its 
tributaries,  and  on  Spruce  creek,  such  organization  has  been  effected  as  places  each  creek 
practically  under  the  control  of  one  company  or  syndicate,  thereby  ensuring  the  most 
satisfactory  results,  because  of  the  absence  of  friction  between  competing  interests  and  the 
opportunity  of  adopting  every  economy  in  carrying  on  operations. 

No  discoveries  on  hitherto  unexplored  creeks  in  the  district  were  reported  ;  in  fact,  the 
absence  of  prospectors  was  noticeable,  but  there  is  still  quite  an  extensive  area  surrounding  the 
borders  of  the  Atlin  camp  proper,  as  it  may  be  termed,  that  is  to-day  practically  unexplored. 
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Proposed  Railway  Connections. 

During  1914  a  preliminary  survey  for  a  raih\)ad  was  made  from  Taku  inlet,  on  the  south- 
eastern Alaska  coast,  to  Atlin,  a  distance  of  about  120  miles,  but  on  the  outbreak  of  the  war 
all  activity  was  suspended  until  such  time  as  normal  conditions  prevail  with  regard  to 
investments  in  new  enterprises. 

The  fact  that  the  preliminary  survey  showed  that  the  construction  of  such  a  railroad  was 
feasible  led  to  the  renewal  of  some  activity  by  owners  of  mineral  claims,  the  product  from 
which  must  eventually  be  shipped  to  outside  smelters,  but  on  which  the  pre-sent  freight  rates 
are  prohibitory.  It  also  has  led  to  some  inquiries  with  regard  to  the  deposits  of  magnesite 
near  the  townsite  of  Atlin. 

This  deposit  was  fully  described  by  the  Provincial  Mineralogist  in  the 

Magnesite         report  of  the  Minister  of  Mines  for  190-t.     Since  the  outbreak  of  the  war 
Deposit.  in  Europe  the  manufacturers  in  the  United  States  who  use  magnesite  have 

been  unable  to  obtain  the  usual  supply  from  Austria  and  Greece,  and,  as 
deposits  of  sufficient  purity  for  commercial  purposes  are  of  rare  occurrence,  there  is  a  possibility 
that  in  the  near  future  the  Atlin  deposits,  because  of  the  remarkable  purity  of  the  mineral  found 
therein,  may  receive  such  attention  as  will  result  in  development  on  a  commercial  scale ;  in 
fact,  a  Vancouver  syndicate  is  now  investigating  the  proposition.  Previously,  though,  because 
of  the  lack  of  all-rail  transportation  facilities  and  the  high  freight  rates  it  has  been  impossible 
to  mine  this  magnesite  and  market  it  in  competition  with  the  imported  mineral. 

Mineral  Claims. 

Fourth  of  July  Creek. 

This  group  consists  of  the  Hurrah,  XeUie,  Barber,   Tom,  Biy  Canyon 

Big  Canyon        -Vo.  1,  and  Biij  Canyon  Xo.  ^  mineral  claims,  owned  by  Tliomas  Vaughan, 

Group.  John  Malloy,  and  Mrs.  Evan  Lambert,  of  Atlin.     This  property  is  situated 

about  fifteen  miles  north  from  the  town  of  Atlin,  on  the  east  side  of  Fourth 

of  July  creek,  which  empties  into  Atlin  lake  about  five  miles  north  from  the  town.     Crater 

creek,  a  tributary  of  Fourth  of  July  creek,  flows  through  the  Biff  Canyon  Xo.  1  claim  from 

south-east  to  north-west,  and  it  is  on  this  claim  that  all  the  development-work  has  been  done. 

Tlie  country-rock  is  a  coarse-textured,  light-coloured  granite,  porphyritic  in  some  places, 
and  often  containing  feldspar  crystals  more  than  an  inch  in  length.  Several  dark-green,  fine- 
textured  diabase  dykes  occur  as  intrusions  in  the  granite,  and  some  of  these  dykes  are  mineral- 
ized, carrying  chiefly  galena,  arsenical  pyrites,  iron  pyrites,  and  zinc-blende  in  a  gangue  of 
calcite  and  quartz.  In  places  these  minerals  fill  fissures  and  other  cavities  in  the  dykes,  but 
often  occur  as  replacements  of  the  brecciated  dyke  material. 

There  are  four  prominent  mineralized  dykes  occurring  on  the  Big  Canyon  Xo.  1  mineral 
claim  at  an  elevation  of  about  3,800  feet.  These  are  designated  as  :  Xo.  1  or  the  upper  dyke, 
which  crosses  the  eastern  end  of  the  deep  canyon  that  forms  the  bed  of  Crater  creek  ;  No.  2 
dvke  occurs  about  50  feet  west  from  Xo.  1  in  the  same  canyon ;  Xo.  3  occurs  about  300  feet 
west  from  Xo.  2  dyke,  and  outcrops  on  the  south  side  of  Crater  creek ;  No.  4  dyke  occurs 
across  the  creek  from  Xo.  3  and  outcrops  along  a  very  precipitous  hillside,  the  wall  of  a  deep 
canyon  that  forms  the  bed  of  the  West  fork  of  Crater  creek. 

Nos.  1,  2,  and  3  have  their  lines  of  strike  parallel  to  each  other,  X.  40°  E.,  with  their 
dips  varying  from  80  degrees,  towards  the  north-west,  to  vertical.  Xo.  4  dyke  has  its  line  of 
strike  nearly  east  and  dip  nearly  vertical. 
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On  the  No.  1  dyke,  which  shows  a  distinct  mineralization  for  a  width  of  more  than  30 
feet,  two  adits  have  been  driven  with  the  line  of  strike  of  the  dyke  ;  one  of  these  adits  is  on 
the  southerlv  side  of  the  creek  ;  this  was  examined  for  a  distance  of  60  feet ;  the  remaining 
length,  said  to  be  90  feet,  was  too  badly  caved  in  ;  the  other,  on  the  opposite  side  of  the  creek, 
could  not  be  examined  because  the  portal  had  been  filled  in  by  an  enormous  rock-slide,  but 
Thos.  Vauchan,  one  of  the  owners  who  accompanied  the  writer,  informed  him  that  the  lenprth 
of  this  adit  was  100  feet  and  that  it  follows  the  line  of  strike  of  the  ore-body,  demonstrating 
the  maintenance  of  continuity  towards  the  north-east. 

In  the  adit  examined,  which  is  nearly  100  feet  below  the  outcrop,  it  was  found  that  the 
mineralization  was  not  confined  to  the  material  filling  fissures  and  cavities,  but  that  a  large 
proportion  occurred  as  replacing  brecciated  dyke  material,  so  that,  while  the  widest  fissure  did 
not  exceed  12  inches,  which  generally  contains  lenses  of  solid  mineral,  there  were  also  nodules 
and  kidneys  of  galena  and  pyrite  scattered  through  all  of  the  material  removed  in  driving  the 
adit.  The  same  conditions  were  also  exposed  in  the  roof  and  floor  ;  consequently,  concentration 
must  be  adopted  in  any  operations  carried  on,  and  the  results  will  demonstrate  the  commercial 
value  of  the  property.  There  is  ample  water-supply  for  power  as  well  as  for  concentration.  A 
sample  taken  as  representing  the  average  of  the  ore  as  it  might  be  sorted  for  shipping  assayed : 
Gold,  trace;  silver,  49.4  oz. ;.  lead,  41.2  per  cent. 

In  dyke  No  2  there  is  a  pronounced  fissure,  averaging  about  2  feet  in  width,  filled  with 
calcareous  quartz  carrying  some  galena,  arsenical  pyrites,  and  iron  pyrites,  but  on  this  no  work 
has  been  done. 

Dyke  No.  3  is  8  feet  wide,  and  well  mineralized  with  galena,  arsenopyrite,  and  iron  pyrites 
in  a  gangue  composed  of  dyke  material,  quartz,  and  some  calcite.  A  large  open-cut  had  been 
made  at  the  bottom  of  the  very  precipitous  side  of  the  deep  canyon,  the  bed  of  Crater  creek, 
but  this  was  so  filled  with  slide-rock  that  no  critical  examination  or  sampling  was  possible. 

Dyke  No.  4  has  been  somewhat  developed  by  sinking  a  shallow  shaft  on  the  outcropping, 
where  ore  is  exposed  in  narrow  fissures  of  the  same  character  and  apparently  about  the  same 
grade  as  was  found  in  the  adit  on  dyke  No.  1.  An  attempt  to  crosscut  this  ore  at  a  depth  of 
about  60  feet  was  made  by  driving  an  adit  in  the  granite  country-rock  for  a  distance  of  60 
feet,  but  this  had  not  been  carried  far  enough  to  expose  the  ore-body. 

This  property  impressed  the  writer  as  possessing  very  promising  possibilities  if  adequate 
transportation  facilities  were  installed,  such  as  an  aerial  tramway  to  Atlin  lake. 

This  group,  consisting  of  the  Lucky,  Liverpool,  Xanaimo,  Paris  Exhi- 
Imperial  Group,  hilion,  and  Unknown  mineral  claims,  is  at  present  owned  by  W.  H.  Moore, 
of  Nanaimo,  and  James  Stokes  and  T.  H.  Jones,  of  Atlin.  The  claims  are 
Crown-granted,  and  the  property,  which  is  better  known  locally  as  the  Munro  Mountain 
claims,  was  very  fully  de.scribcd  in  the  Reports  of  the  Minister  of  Mines  for  1900  and  1904; 
also  in  Memoir  No.  37  of  the  Geological  Survey  of  Canada,  by  D.  D.  Cairnes,  published  in 
1913.  As  no  new  work  has  been  done  since  1904,  it  is  not  deemed  necessary  to  repeat  the 
description  in  this  report,  although  the  property  was  visited  by  the  writer. 

Taku  Arm. 

Taku  arm,  which  lias  from  south  to  north,  is  one  of  the  headwaters  of  the  Yukon  river ; 
it  has  it«  head  about  thirty-five  miles  south-west  from  the  town  of  Atlin  and  enters  Tagish 
lake  about  sixteen  miles  easterly  from  the  town  of  Carcross,  where  the  White  Pass  Railroad 
crosses  the  foot  of  Bennett  lake,  and  thus  afibrds  the  opportunity  for  water  transportation 
from  the  railroad  to  Taku,  at  the  head  of  the  short  portage  between  Taku  arm  and  Atlin  lake. 
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Sevei-al  groups  of  iiiinenil  cliiiins  wore  located  in  18!)S  and  li>9'.)  in  tlio  mountains  on  both 
east  and  west  sides  of  Taku  arm  near  tiic  southern  end,  amongst  which  are  the  Enyineer, 
Northern  Partnership,  Gleaner,  Kirtland,   W'/iite  Moose,  and  Illff  Horn  or  Lawson  groujjs. 

Tliis  property   contains   the   IliU,   I'lato,   Engineer  No.   1,    Northern 

The  Engineer      Partnership  No.  1,  Northern  Partnership  No.  2,  Daisy,  Brook,  Fraction, 

Group.  Mirkei/,    Northern    Partnership   No.   ,?,    No.  4>  and  No.   5  mineral   claims 

grouped  as  the  Engineer  mines,  and  at  present  owned  by  Captain  James 

Alexander,   who   resides  on  the  property.     The  White  Pass  Railway's   stern-wheel  steamer 

"Gleaner,"  which  plies  between  Carcross  and  Taku  portage,  en  route  to  Atlin,  makes  rei»ular 

calls  at  the  camp,  although  that  is  situated   about  ten  miles  south  from  the  regular  steamer 

route  through  Golden  Gate. 

The  minei'al  claims  are  staked  in  one  block,  but  in  two  tiers  ;  the  five  first  named,  forming 
the  western  tier,  are  located  in  a  line  from  north  to  south,  with  the  western  boundary-line  in 
the  water  paralleling  the  shore  for  a  distance  of  nearly  a  mile  and  a  half.  The  eastern  tier  of 
claims  is  made  up  of  the  remaining  five  mineral  claims  and  the  fraction  ;  these  are  also  staked 
in  line  from  north  to  south,  with  the  western  boundary-line  adjoining  the  eastern  boundary  of 
the  first-named  tier.  The  eastern  boundary  of  the  property  is  along  a  ridge  of  about  .500  feet 
higher  elevation  than  the  shore,  and  which  forms  the  foot-hills  of  a  high  mountain  range  that 
is  the  divide  between  Taku  arm  and  Atlin  lake. 

The  history  of  this  property  is  interesting  because  of  the  several  unusual  features 
connected  with  its  development  since  the  original  locations  were  made  in  1899  by  a  party  of 
locating  engineers  working  for  the  White  Pass  and  Yukon  Railway,  which  discovered  a  narrow 
stringer  of  quartz,  carrying  particles  of  free  gold,  outcropping  close  to  the  water  on  the  shore. 
The  locators  then  organized  the  Engineer  Mining  Company  of  Skagway,  Alaska,  and  began 
development-work  by  sinking  on  the  quartz-outcrop  on  the  shore  to  a  depth  of  20  feet,  which 
was  abandoned  because  of  the  excessive  inflow  of  water.  The  next  attempt  at  development 
■was  the  erection  of  a  head-frame  and  shaft-house  and  the  sinking  of  a  two-compartment  shaft 
to  a  depth  of  70  feet.  The  location  of  this  shaft  was  on  a  bluff  about  50  feet  higher  elevation 
than  the  shore,  and  about  40  feet  east  from  the  first  shaft  sunk.  A  crosscut  adit  was  also 
driven  about  .'^OO  feet  in  length,  with  the  portal  loca,ted  on  the  shore  about  .300  feet  north  from 
the  shafts.  This  was  driven  for  the  purpose  of  crosscutting  a  wide  vein  filled  with  iron- 
stained  quartz  that  outcrops  on  a  bluff  at  130  feet  higher  elevation  than  the  shore-line  and 
about  300  feet  east  from  it.  The  construction  of  a  2-stamp,  triple-discharge  Joshua  Hendy 
mill  was  also  commenced  by  the  company,  but  was  not  completed. 

In  1906  active  work  was  suspended  because  the  funds  was  exhausted  and  the  results  were 
not  considered  sufficiently  satisfactory  to  attempt  to  raise  more  money.  Consequently,  the 
original  locations  were  allowed  to  lapse,  but  were  later  i-estaked  by  Edwin  Brown  and  partners, 
who,  in  1907,  sold  out  to  a  syndicate  compo.sed  of  Captain  James  Alexander,  John  Dunham, 
B.  G.  Nichol,  and  K.  Wawrecka,  under  the  firm-name  of  the  Northern  Partnership.  These 
owners  started  prospecting  adjoining  ground,  and  after  discovering  some  other  veins,  located 
the  Northern  Partnership  aVos.  1,  2,  3,  4,  and  5  mineral  claims;  they  also  finished  the  con- 
struction of  the  mill,  and  treated  a  few  tons  of  high-grade  ore  by  amalgamation. 

Captain  Alexander  about  two  years  ago  acquired  the  interests  of  his  partners  and  has 
since  continued  prospecting  and  developing  on  a  more  comprehensive  and  systematic  policy 
than  had  previously  been  pursued,  with  the  result  that  he  has  found  ore-bodies  hitherto 
unknown  that  carried  such  high  values  in  free  gold  as  to  produce,  by  treatment  in  the  2-starap 
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mill,  bullion  to  the  value  of  about  §26,000  during  1913  and  about  820,000  during  1914,  but 
durin"  the  latter  year  he  was  only  working  a  few  men,  as  the  property  was  being  examined  by 
the  engineers  of  a  corporation  that  was  contemplating  purchasing  it. 

The  Engineer  group  of  claims  was  examined  and  reported  on  by  the  Provincial  ilineralogist 
in  1904  and  1910,  his  report  being  published  in  the  Minister  of  Mines'  Keports  for  those  years, 
and  also  by  D.  D.  Cairnes,  of  the  Canadian  Geological  Survey  in  1910,  whose  report  is  published 
in  Memoir  No.  37,  issued  in  1913.  All  of  these  refer  to  the  work  done  by  the  old  company, 
and  the  examinations  were  made  previous  to  the  performance  of  the  development^work  herein- 
after described,  the  most  important  of  which  is  located  about  1,000  feet  easterly  from  any 
work  done  when  either  of  these  examinations  were  made  ;  in  fact,  the  best  showings  on  the 
property  were  only  found  about  two  years  ago,  after  thorough  and  systematic  prospecting- 
work  had  been  done  by  the  present  owner. 

The  geological  formations  at  and  in  the  vicinity  of  the  Engineer  mines  are,  according  to  the 
report  of  D.  D.  Cairnes,  of  the  Canadian  Geological  Survey,  "predominately  Jura-Cretaceous, 
finely  textured  greywackes,  shales,  and  slates  of  the  Laberge  series,  which  range  from  brownish 
and  dark  green  to  almost  black  in  colour,  and  are  probably  to  a  considerable  extent  pyroclastic 
in  nature.  These  beds  have  been  invaded  by  dykes  of  andesite  and  granite  porphyry,  and  are 
in  places  faulted,  folded,  and  considerably  distorted,  but  have  a  general  strike  about  X.  63° 
W.  and  dip  to  the  north-east  at  an  average  angle  of  35  degrees.  Most  of  the  ore-bodies  occur 
in  the  dark  to  almost  black,  finely  textured  Laberge  members." 

The  writer  found  two  well-defined  series  of  vein-structure,  and  in  all  nineteen  veins  were 
examined,  on  which  more  or  less  work  had  been  done.  The  outcroppings  of  sixteen  of  these 
are  mentioned  in  the  Reports  of  the  Minister  of  Mines  for  1910,  and  of  D.  D.  Cairnes  in 
Memoir  No.  37,  already  referred  to. 

The  veins  which  comprise  the  first  series  radiate  from  two  central  hubs  or  bodies 
composed,  principally,  of  quartz,  the  exposed  dimensions  of  each  of  which  covers  an  area 
exceeding  200  feet  square.  There  is  a  large  proportion  of  shale  and  slate  mixed  with  the 
masses  of  quartz.  The  veins  which  comprise  the  second  series  are  well-defined  isolated  fissures 
which  apparently  have  no  relationship  to  the  masses  of  quartz  mentioned,  but  are  usually 
found  iu  close  proximity  to  intrusive  igneous  dykes,  which  sometimes  form  one  or  other  of  the 
walls  of  the  vein. 

The  Xo.  E  or  most  recently  discovered  vein  belongs  to  the  second  series  of  veins.  Tliis 
has  never  been  mentioned  in  any  previous  report  because  it  is  one  of  those  discovered  since 
the  examinations  referred  to  were  made.  It  is  a  clean-cut  well-defined  fiissure  in  slate  country- 
rock  with  excellent  walls,  and  a  few  inches  of  talcose  gouge  separating  each  wall  from  the 
ore-body.  The  surface  outcroppings  and  the  vein-filler  to  a  depth  of  about  20  feet  are  composed 
principally  of  quartz  and  calcite,  but  with  more  or  less  brecciated  slate  and  shale  intermixed, 
usually  banded.  The  quartz  is  considerably  stained  with  iron  oxide  and  pans  free  gold,  but 
the  vein-filling  shows  little  other  metallic  mineralization  until  greater  depth  is  reached ;  then 
antimonial  sulphides  occur  as  kidneys  or  bunches  in  the  quartz-calcite  gangue,  -mXh  calcite 
often  found  to  predominate,  especially  at  the  deepest  level,  reached  about  1 20  feet  below  the 
surface.  This  vein  on  the  surface  averages  about  6  feet  wide,  has  its  line  of  strike  X.  23°  E., 
and  dips  at  an  angle  of  85  degrees  towards  N.  67°  W. 

On  the  surface  this  vein  has  been  exposed  by  trenching,  from  about  6  to  8  feet  deep,  for 
a  length  of  about  800  feet  on  the  Xorthern  Partnersh  ip  Xo.  J  mineral  claim,  or  from  a  point 
on  its  northern  boundary,  250  feet  from  the  eastern  line,  diagonally  across  the  claim  towards 
the  south-west  corner.     An  adit  lias  been  driven  drifting  along  the  vein  for  250  feet.     The 


5  Geo.  5  Cassiak  Distiuct.  K  91 

portal  of  this  adit  is  in  a  swampy  gulch  where  the  most  noitherly  outcropping  of  the  vein  so 
far  known  was  found.  The  height  of  the  backs  above  the  adit  vary  from  about  20  feet  near 
the  portal  to  a  maximum  of  7')  feet  at  a  point  about  150  feet  from  the  portal  where  a  winze 
has  been  sunk  40  feet  deep  below  the  Hoor  of  the  adit.  Down  this  winze  the  vein  maintains 
perfect  continuity,  with  the  same  characteristics  found  in  the  adit.  The  vein-matter  between 
walls  varies  in  width  from  6  feet  to  about  3  feet.  Of  this  width,  about  12  inches  is  made  up 
of  practically  solid  mineral  and  represents  the  richest  portion  of  the  vein.  The  mineralization 
is  antimonial  sulphide  in  a  quartz-calcite  gangue.  The  wider  portion  of  the  vein  is  chiefly 
made  up  of  breeciated  shale  and  slate  which,  with  scattered  particles  of  minerals,  are  cemented 
together  with  quartz  and  calcite.  This  carries  variable  values  which  are  free  milling,  but 
apparently  of  low  grade  ;  however,  no  attempt  to  sample  this  portion  of  the  vein  was  made 
because  of  its  variability. 

A  sample  taken  across  12  inches  in  width  and  five  feet  in  length  at  the  bottom  of  the 
winze  assayed  :     Gold,  71.5  oz. ;  silver,  50.5  oz. 

Another  sample  taken  from  the  adit  about  100  feet  beyond  the  portal  and  representing 
the  ore  associated  with  calcite  gangue  assayed  :     Gold,  11.96  oz. ;  silver,  9.9  oz. 

Another  sample  taken  from  the  face  of  the  adit  and  representing  12  inches  on  the' 
hanging- wall  side  assayed  ;     Gold,  8.4  oz.  ;  silver,  5.6  oz. 

It  has  been  generally  assumed  that  this  ore  contained  tellurium,  but  the  Assistant  Assayer 
reported  that  in  the  samples  assayed  there  was  no  evidence  of  tellurides. 

The  bullion  produced  at  the  Engineer  mine  during  1913  and  1914  was  the  result  of 
treating  the  ore  from  the  vein  above  described  in  the  2-stamp  mill.  All  the  ore  treated  was 
that  taken  out  while  driving  the  adit  and  sinking  the  winze,  together  with  the  product  from 
an  upraise  to  the  surface  above  the  winze,  and  a  short  stope  in  each  direction  from  the  upraise. 

There  is  a  possibility  that  this  No.  E  vein  may  eventually  be  proven  to  be  a  north-easterly 
extension  of  a  vein,  known  as  No.  8,  which  also  belongs  to  the  second  series  and  outcrops  near 
the  south-west  corner  of  the  Northern  Partnership  Xo.  2  mineral  claim,  or  about  1,500  feet 
from  the  portal  of  the  adit  on  No.  E  vein,  but  no  connection  has  yet  been  established ;  in  fact, 
there  is  a  space  of  nearly  300  feet  wide  where  no  outcroppings  have  been  located,  and  where  the 
overburden  is  veiy  deep.  The  line  of  strike  of  the  No.  8  vein  is  N.  15°  E.  and  dip  at  an  angle 
of  79  degrees  towards  N.  75°  W. 

There  has  been  considerable  new  work  done  on  the  No.  8  vein  during  the  past  three  years, 
consisting  of  driving  an  adit  about  40  feet  long,  in  addition  to  trenching  from  8  to  10  feet 
deep  for  a  length  of  about  400  feet  along  the  strike  of  the  vein. 

This  vein  is  in  places  1 2  feet  wide  on  the  surface,  but  varies  very  much.  The  vein-filler 
is  composed  chiefly  of  breeciated  shale  and  slate  cemented  together  with  quartz  and  calcite. 
Particles  of  free  gold,  visible  to  the  naked  eye,  are  frequently  seen  in  the  quartz,  but  there  is 
practically  no  other  mineral  showing  at  a  depth  so  far  reached. 

The  walls  are  well  defined,  both  being  slate,  and  there  is  a  talcose  gouge  a  few  inches 
wide  separating  the  vein-filler  from  each  wall.  Panning  tests  show  that  the  values  are  quite 
variable,  and  any  sampling  other  than  in  a  thoroughly  systematic  manner,  which  was  not 
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Oiag.  4.    Map  showing  the  vein  outcrops  on  the  Engineer  mines  property,  and  on  the  Gleaner  group, 

Atiin  mining  district,  B.C. 

practicable,  would  be  very  mi.sleading.     Some  of  the  ore  mined  from  the  development>work 
was  milled  with  .satisfactory  results. 

On  the  other  veins  the  development-work  has  been  principally  confined  to  surface  open-cuts 
and  trenching,  which  totals  about  4,000  feet  in  length,  while  the  total  length  of  underground 
work  reaches  nearly  1,000  feet,  which  includes  300  feet  of  adit  and  90  feet  of  shaft,  work  done 
by  the  original  company. 

A  large  proportion  of  this  work  has  been  done  on  quartz  veins,  about  the  average  values 
of  which  but  little  is  known,  except  that  usually  panning  tests  have  shown  more  or  less  free 
gold,  while  in  .some  instances,  notably  on  the  vein  known  as  No.  5,  which  outcrops  in  the  face 
of  a  perpendicular  blufF  at  the  water's  edge,  many  particles  of  gold,  visible  to  the  naked  eye, 
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arc  seen  in  a  width  of  S  inches  of  the  vein.  The  full  width  of  the  vein-matter  between  the 
well-defined  walls  averages  about  18  inches,  on  which  an  adit  has  been  driven  for  a  distance  of 
40  feet.  This  No.  5  vein  is  another  representative  of  the  second  series  and  cannot  be  traced 
to  have  anv  connection  with  the  extensive  masses  of  quartz  before  referred  to,  but  is  closely 
associated  with  an  intrusive  igneous  dyke. 

No  systematic  sampling  was  attempted  on  any  of  the  veins,  as  such  was  not  practicable  ; 
in  fact,  in  the  writer's  opinion,  the  onlv  satisfactory  method  of  sampling  would  be  by  actual  mill 
tests  of  large  samples,  which  could  be  easily  done  in  the  2-stamp  mill.  Such  sampling  would 
demonstrate  what  proportion  of  the  large  quantity  of  quartz  occurring  on  the  property  is 
available  for  treatment  on  a  commercial  scale. 

This    group    contains    six     mineral    claims    owned    by    Captain    W. 

The  Kirtland       Hawthorn,  R.N.,  and  Thos.  Kirtland,  of  Atlin.     The  Jersoj  Lilly  mineral 

Group.  claim,  one  of  this  group,  adjoins  the  southern  boundary  of  the  Enrjineer 

property,  and  from  there  the  Kirtland  group  extends  southward  along  the 

east  shore  of  Taku  arm  a  distance  of  approximately  8,000  feet.     The  geological  formation  of 

the  Kirtland  property  is  the  same  as  on  the  Engineer  mine,  and  the  veins  that  have  been 

found  resemble  those  found  on  that  property. 

The  only  work,  except  prospecting,  that  has  been  done  on  the  group  is  located  on  the 
Jersey  Lilly  mineral  claim,  where  two  shallow  shafts  about  10  and  14  feet  deep  respectively 
were  sunk  a  short  distance  from  the  southern  boundary  of  the  Emjineer  mine.  These  are  on 
two  distinct  quartz  outcroppings.  The  10-foot  shaft  exposes  a  vein  with  its  strike  north-east 
and  dip  88  degrees  towards  north-west ;  it  is  about  3  feet  wide  and  filled  with  quartz.  An 
average  sample  taken  across  the  full  width  assayed  only  traces  in  gold  and  silver.  The  location 
of  this  shaft  is  about  250  feet  south  from  the  Engiiieer  line. 

The  14-foot  shaft  is  located  about  25  feet  south  from  the  same  boundary -line,  and  exposes 
a  vein  averaging  about  5  feet  wide,  filled  principally  with  quartz,  but  with  considerable 
brecciated  shale  and  slate,  especially  in  the  centre  of  the  vein.  The  vein  has  its  line  of  strike 
N.  23°  E.,  dipping  76  degrees  towards  S.  57°  E.,  and  has  been  traced  on  the  surface  for  a 
distance  of  about  200  feet,  showing  the  same  characteristics  for  that  length. 

Only  one  sample  was  taken  which  represented  an  average  of  the  vein  in  the  shaft,  and 
after  assaying  showed  only  traces  of  gold  and  silver. 

This  group  consists  of  three  mineral  claims  and  a  fraction  that  are 

The  Gleaner       situated  to  the  east  of  and  adjoining  the  Engineer  mine.     As  no  work  has 

Group.  been  done  for  several  years  past  and  none  of  the  owners  were  in  the 

vicinity,   the  property   was  not  examined   by  the  writer,   but,   from  the 

report  of  D.  D.  Cairnes  in  Memoir  Xo.  37  of  the  Canadian  Geological  Survey,  the  following 

information  is  gleaned  :  That  the  rock  formations  on  the  Gleaner  claims  are  the  same  as  on 

the  Engineer  mine.     Also  that  there  are  five  veins  occurring  on  the  property ;  these  are  filled 

with  quartz  and   intercalated  layers  and  fragments  of  wall-rock  which  constitute  the  entire 

vein-filling  with  the  exception  of  small  amounts  of  native  gold,  iron  pyrites,  and  iron  oxide. 

This  group  of  six  mineral  claims  is  situated  about  twelve  miles  from  the 
Lawson  Group,  shore  of  Taku  arm,  on  the  west  side  of  Big  Horn  creek,  which  empties  into 
the  west  side  of  Taku  arm  about  ten  miles  north  from  the  Engineer  mine- 
The  group  is  owned  by  Fred  Lawson,  who  resides  on  the  property,  Thos.  Kirtland,  William 
Powell,  Robt.  Pelton,  Dan  Sullivan,  and  Agnes  A.  Lawson.  As  the  season  was  late  and,  from 
the  most  reliable  information  that  could  be  obtained,  snow  covered  the  surface  of  the  property, 
which  would  have  prevented  a  thorough  examination,  the  writer  did  not  visit  it. 
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Memoir  37,  Canadian  Geological  Survey,  contains  a  full  description  of  this  group.  A 
brief  synopsis  of  that  report  is  as  follows  :  Tliat  the  rock  formations  on  this  group  and 
vicinitv,  with  the  exception  of  occasional  dykes,  consists  of  fine-textured,  greenish  amphibolites, 
micaceous  as  -well  as  sericitic  schists  and  quartzites.  The  veins  are  lenticular  in  structure  and 
lie  practically  alwa3-s  conformable  to  the  foliation  planes  of  the  enclosing  rocks,  and  generally 
have  their  hnes  of  strike  about  N.  15°  E.  The  largest  quartz  lens  noted  by  Mr.  Caimes  is 
described  as  being  located  on  the  Big  Horn  claim.  This,  he  says,  is  over  200  feet  in  length 
and  from  4  to  2-t  inches  in  width,  and  is  composed  of  quartz,  which  is  in  places  nist-stained 
and  carries  small  quantities  of  galena,  chalcopyrite,  pyrite,  and  native  gold.  Some  specimens 
he  says,  were  seen  in  which  particles  of  gold  existed,  which  were  as  much  as  ^^  inch  in 
diameter,  and  in  other  places  small  leaves  and  flakes  of  gold  were  noted  up  to  J  inch  across. 

Since  the  examination  made  by  Mr.  Cairnes  in  1910  the  writer  was  reliably  informed 
that  the  owners  had  extended  the  development-work,  and  also  that  Mr.  Lawsou  had  installed 
a  1-stamp  mill  on  the  property,  in  which  he  had  successfully  treated  some  of  the  high-grade 
quartz. 

The  Pro^-incial  Government  in  1910  constructed  a  wagon-road  from  Kirtland,  on  the  shore 
of  Taku  arm,  up  the  vallev  of  the  Fantail  river  to  Bighorn  creek,  and  thence  up  the  valley  of 
that  stream  to  the  lower  terminal  of  the  aerial  tramway  on  the  Laicson  group,  and  it  was 
over  this  road  that  Mr.  Lawson  and  his  partners  hauled  the  machinery  for  the  1-stamp  mill, 
cable  and  other  equipment  for  the  aerial  tramway. 

R.\IXY  HOLLOW. 

Tliis  district  was  reported  on  by  the  Provincial  Mineralogist  in  the  ^linister  of  Mines' 
Reports  for  1900  and  1907.  Since  the  last  date  the  transportation  facilities  have  been  very 
much  improved  between  Haines  Mission,  Alaska,  on  Lynn  canal,  and  the  Rainy  Hollow  camp. 
Wagon-roads  have  been  constructed  by  the  United  States  Government  up  the  Chilkat  river 
from  Haines  to  Klukwan,  near  the  junction  of  the  Chilkat  and  Klehini  rivers,  where  a  good 
bridge  has  been  built  across  the  Chilkat  river ;  thence  up  the  Klehini  river  to  Pleasant  camp. 
From  Pleasant  camp  the  British  Columbia  Government  has  built  an  excellent  wagon-road  to 
Rainy  Hollow,  in  which  camp  the  Klehini  river  has  its  source. 

As  all  of  the  prospectors  who  had  been  in  Rainv  Hollow  camp  during  the  summer  had 
left  at  the  time  of  the  writer's  visit — September  3rd — Captain  M.  C.  O'Connors,  one  of  the 
pioneers  of  the  district,  was  engaged  as  a  guide  to  the  several  mineral  claims,  and  a  week  was 
occupied  in  examining  the  development-work  pei'formed  since  1907. 

During  the  summer  of  1914  a  smaU  stampede  of  placer-miners  occurred  to  the  Klehini 
river,  where  more  than  100  creek  and  bench  placer  claims  were  located,  but,  as  no  one  found 
gold  in  sufficient  quantities  to  earn  wages,  these  had  all  been  abandoned. 

As  the  geography  of  the  Rainy  Hollow  camp  was  described  in  the  Minister  of  Mines' 
Reports  for  1900,  page  765,  and  1907,  page  43,  it  is  not  necessary  to  repeat  it. 

During  the  examination  it  was  found  that  few  mineral  claims  had  been  located  since  1907, 
and  but  comparatively  little  new  development-work  had  been  done  in  the  camp  ;  that  practicallj' 
all  of  the  mineral  claims  located  had  been  Crown-granted  or  Crown  gi-ants  applied  for,  and  the 
owners  were  waiting  for  purchasers  to  invest.  On  some  of  the  properties  there  had  been 
additional  development-work  performed  since  the  visit  of  the  Provincial  Mineralogist  in  1907, 
which  is  described  in  the  following  report. 
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The  Maid  of  Erin  niinernl  claim,  owned  by  Martin  Conway,  William 
Maid  of  Erin.  Buinham,  and  Richard  Kennedy,  i.s  situated  on  the  west  slope  of  Mineral 
peak  at  an  elevation  of  3,500  feet.  Outcroppings  of  bornite  and  chalcocite 
copper  ores  in  a  garnetite  gangue  are  found  over  an  area  of  about  200  feet  in  length  by  about 
100  feet  in  width  on  the  summit  of  a  limestone  butte.  The  strike  of  the  ore  in  the  main 
workings  or  No.  1  open-cut  is  north  and  dip  to  west  at  an  angle  of  20  degrees  ;  in  the  No.  2 
open-cut,  20  feet  north-east  from  the  No.  1,  the  strike  is  N.  52°  E.  and  dip  at  an  angle  of  72 
degrees  towards  S.  38°  E. ;  in  the  No.  3  open-cut  the  strike  is  east  and  the  dip  at  an  angle  of 
56  degrees  towards  the  south  ;  in  a  shaft  15  feet  deep  situated  60  feet  easterly  from  the  face 
of  No.  1  open-cut  the  strike  is  N.  72°  E.,  with  the  dip  vertical. 

The  No.  1  open-cut  has  been  made  8  feet  wide  at  the  entrance  by  36  feet  long  towards 
the  .south-east  to  the  face,  which  is  6  feet  deep,  then  turned  to  the  left,  or  towards  north-east, 
for  about  the  same  distance  by  10  feet  wide,  with  the  face  6  feet  wide  by  about  8  feet  deep. 
These  dimensions  appear  to  be  nearly  the  boundaries  of  this  ore-body,  which  has  an  average 
thickness  of  3  feet  of  high-grade  ore,  the  genesis  of  which  is  from  replacement  of  a  portion  of 
the  limestone. 

The  high  grade  of  the  ore  is  shown  by  the  following  assay  returns  from  a  sample  taken, 
which  represented  a  fair  average  of  the  ore-body  exposed  in  the  open-cut ;  Gold,  0.03  oz.;  silvei-, 
33  oz.  ;  copper,  22.5  per  cent.  In  the  Minister  of  Mines'  Report  for  1900  assay  returns  from 
a  sample  of  outcroppings  are  :  Gold,  none  ;  silver,  44.2  oz.  ;  copper,  34  per  cent.  In  the 
Report  for  1907  the  following  assay  returns  from  samples  from  the  same  ore-body  are  :  Gold, 
trace;  silver,  50.2  oz.  ;.  copper,  29.2  per  cent.;  and  gold,  trace;  silvei-,  60.8  oz.  ;  copper,  37.9 
per  cent. 

In  all  of  the  openings  where  the  ore  dips  at  a  steep  angle,  it  occurs  as  narrow  stringers 
more  or  less  mixed  with  garnetite  filling  the  fissures  in  the  limestone.  The  rock  formation 
along  the  westerly  side  of  the  limestone  is  made  up  of  a  contact-metamorphosed  limestone, 
with  the  underlyisg  rock  apparently  a  granodiorite,  and  no  other  discoveries  of  mineral  have 
been  reported  from  that  direction.  To  the  east,  for  nearly  a  mile  from  the  workings  on  the 
Maid  of  Erin  claim,  the  countrj'  rock  is  limestone. 

This  property  possesses  suflicieut  merit  to  warrant  systematic  development-work,  from 
the  results  of  which  would  largely  depend  whether  capitalists  would  be  justified  in  building  a 
railroad  into  the  camp. 

This  mineral  claim  is  located  to  the  east  of  and  adjoining  the  Maid  oj 
Elise.  Erin,  and  is  owned  by  the  same  owners  as  the  latter.     There  are  several 

outcroppings  of  bornite  ore  occurring  in  limestone,  apparently  by  replace- 
ment. Tlie  work  done  has  been  confined  to  the  necessary  assessment-work.  Ore  has  been 
exposed  in  several  places,  but  the  work  is  shallow  and  lacks  such  system  as  would  demonstrate 
the  value  of  the  claim  from  a  commercial  standpoint. 

This  mineral  claim  adjoins  the  Elise  on  the  east,  and  is  owned  by  Mrs. 
Empress.  Clara  Smith,  of  Minneapolis,  Minn.     On  this  claim  there  is  a  gossan-out- 

cropping about  4  feet  wide  which  is  quite  persistent  along  its  line  of  strike, 
N.  20°  W.  This  vein  has  been  exposed  in  two  open-cuts  along  the  line  of  strike,  each  about  50 
feet  long  by  8  feet  deep,  and  separated  from  each  other  by  about  650  feet.  The  iron  mineral — 
which  is  probably  oxidized  jjyrrhotite — occurs  filling  a  fissure  in  limestone  and  shows  no 
indication  of  carrying  copper  or  other  valuable  mineral  to  the  depth  the  work  has  been 
carried. 
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This   mineral  claim    is  situated  to  the  east  from    and   adjoining  the 

Corona.  Empress  mineral  claim,   and  is  owned   by  Samuel   Weitzman,  of   Haines, 

Alaska.     There  are  several  outcroppings  of  iron  gossan,   with  practically 

the  same  general  line  of  strike  as  those  on  the  Empress  mineral  claim,  but  no  work   has  been 

done  on  anv  of  the  outcroppings,  although  several  open-cuts  have  been  made  in  the  limestone 

country-rock. 

This  mineral  claim  adjoins  the  Corona  mineral  claim  on  the  east,  and 

Hibernian.  is  owned  by  Dan  Sullivan,  one   of  the  pioneer  prospectors  of  the  camp. 

At  an  elevation  of  2,900  feet  there  is  an  outcropping  of  iron  gossan  20  feet 

wide  occurring  at  the  contact  between  limestone  and  altered  argillites,  with  the  former  on  the 

north-west  or  hanging-wall  side  of  the  mineral.     The  line  of  strike  of  the  mineral  is  N.  50"  E. 

and  its  dip  is  43  degrees  towards  the  north-west. 

Three  open-cuts  have  been  made  to  expose  the  mineral ;  the  No.  1  cut  is  20  feet  long  by 
6  feet  deep  ;  the  No.  2  opening,  which  is  situated  about  100  feet  north-east  from  the  No.  1,  is 
8  feet  square  by  8  feet  deep ;  and  the  No.  3  cut,  which  is  situated  about  20  feet  to  the  south- 
east of  No.  2,  is  5  feet  deep  at  the  portal,  12  feet  long,  and  10  feet  deep  at  the  face. 

Tlie  iron  mineral,  which  resembles  that  on  the  Empress  claim,  is  copper-stained  and  carries 
some  galena  and  pyrite  in  places.  A  sample  taken  representing  a  fair  average  of  the  mineral- 
ization assayed  :    Gold,  trace;  silver,  1.3  oz.  ;  copper,  trace. 

This  mineral  claim  is  situated  on  Jarvis  creek  about  1,500  feet  N.  30° 

Jarvis.  E-  from  the  north  line  of  the  Hibernian  mineral  claim,  and  is  also  owned  by 

Dan   Sullivan.     Jarvis   creek,    which    is  a  tributary  of  the   Ellehini  river, 

carrving  a  considerable  volume  of  water,  has  its  source  in  a  group  of  glaciers  on  the  north  side 

of  the  summit  of  iSIineral  mountain,  about  one  mile  and  a  half  north-westerly  from  the  Jarxns 

mineral  claim,  through  which  it  flows. 

On  the  north-east  side  of  the  creek,  at  the  summit  of  a  bluff  that  forms  one  wall  of  a  deep 
canyon,  which  is  the  bed  of  Jarvis  creek,  there  occurs  an  outcropping  of  gossan  filling  a  fissure 
between  the  contact  of  limestone  and  hornblende  gneiss.  An  adit  has  been  driven  60  feet 
along  the  line  of  strike  of  the  fissure  in  a  S.  80°  E.  direction.  The  portal  of  this  adit  is 
located  at  an  elevation  of  2,600  feet,  and  on  Jarvis  creek  just  above  high-water  line  in  the 
deep  canyon.  The  vein  averages  2  feet  wide  and  dips  at  an  angle  of  50  degrees  towards  the 
north.     The  mineralization  consists  of  nodules  of  galena  and  iron  pyrites  in  quartz  gangue. 

An  average  sample  taken  across  2  feet  3  inches  in  the  face  of  the  adit  assayed  :  Gold, 
trace ;  silver,  trace.  Another  sample  which  represented  about  an  average  from  the  dump  of 
ore  saved  during  the  progress  of  work  as.sayed  :  Gold,  trace;  silver,  9.6  oz. :  lead,  12  per  cent. 

This  mineral  claim  is  situated  near  Jarvis  creek,  adjoining  the  Jarvis 
Victoria.  mineral  claim  on  the  north,  and  is  owned  by  Martin  Conway,   Richard 

Kennedy,  and  William  Burnham,  of  Skagway,  Alaska.  Near  the  contact 
between  crystalline  limestone  and  altered  argillites,  on  a  ridge  at  an  elevation  of  2,850  feet, 
the  limestone  is  considerably  fissured,  and  these  fissures,  which  are  quite  narrow,  are  filled 
with  iron-stained  brecciated  material  carrying  some  galena,  chalcopyrite,  and  zinc-blende,  but, 
so  far  as  coukl  be  seen,  not  any  body  of  mineral  that  could  be  considered  of  commercial  value. 

From  a  gulch  about  50  feet  below  tlie  surface  a  crosscut  adit  has  been  driven  70  feet  long, 
but,  although  this  adit  crosscuts  two  narrow  fissures,  no  ore  of  commercial  gi-ade  has  been 
exposed.  The  same  conditions  were  found  in  a  shallow  shaft  sunk  on  the  summit  of  the  ridge, 
as  well  as  in  two  open-cuts. 
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Tliis  mineral  claim  joins  the  Victoria  on  the  north,  and  is  owned  bj' 
War  Eagle.  tlu-  same  parties.  At  a  point  about  800  feet  in  a  N.  10"  E.  course  from 
the  work  on  the  ridijo  on  the  Victoria  claim  there  occurs  an  outcropping  of 
ii-on  gossan  .'JO  feet  wide  bj-  about  50  feet  long,  with  its  line  of  strike  N.  5.5°  E.  and  dipping 
at  an  angle  of  51  degrees  towards  N.  35°  W.  The  hanging-wall  of  this  body  of  mineral  is 
crystalline  limestone,  and  foot  wall  an  igneous  dyke.  The  mineralization  appears  to  be  from 
the  alteration  or  pyrrliotite  or  iron  pyrites.  A  large  open-cut  has  been  made  below  the  out- 
cropping, but  no  change  ^^■as  noticeable  in  the  mineralization. 

This  mineral  claim  is  situated  on  the  north  side  of  Wilson  creek,  a 
Majestic.  tributary  of  Klehini  river,  emptying  into  it  about  half  a  mile  .south-east 

from  the  mouth  of  Jarvis  creek.  The  owners  are  Conway,  Keiniedy,  and 
Burnham,  of  Skagway,  Alaska.  Wilson  creek  flows  through  a  deep  canyon  with  precipitous 
walls,  and  on  the  north-east  side,  at  an  elevation  of  3,100  feet,  there  occurs  a  bluff  made  very 
prominent  because  of  an  outcropping  of  gossan,  30  feet  wide,  between  crystalline  limestone 
and  a  diorite  dyke.  The  line  of  .strike  of  this  outcropping  is  N.  10°  E.  and  its  dip  at  an  angle 
of  69  degrees  towards  N.  80°  W.  The  diorite  dyke  is  about  100  feet  wide,  apparently  an 
intrusion  into  the  limestone,  and  has  its  line  of  .strike  conformable  with  that  of  the  gossan- 
outcropping. 

The  work  on  this  occurrence  consists  of  an  open-cut  20  feet  long  by  30  feet  wide,  by  20 
feet  high  at  the  face,  in  which  the  mineralization  shows  no  change  in  characteristics  from 
those  of  the  outcropping.  Free  gold  is  the  only  probable  value  it  is  likely  to  carry,  and  as  it 
failed  to  show  anj'  from  panning,  no  sample  was  taken  for  assay. 

This  mineral  claim,  which  is  situated  adjoining  the  Majestic  claim  on 
New  York.  the  north,  is  ownied  by  Captain  M.  C.  O'Connor,  of  Haines,  Alaska.  At 
the  contact  between  crystalline  limestone  and  hornblende  gneiss  there 
occurs  a  vein  from  6  to  8  feet  wide  filled  with  gossan,  which  can  be  traced  for  several  hundred 
feet  on  the  surface,  along  a  general  N.  15°  W,  line  of  strike.  Several  open-cuts  have  been 
made,  which,  while  demonstrating  the  continuity,  have  failed  to  show  the  occurrence  of  any 
mineral  of  commercial  value. 

This  mineral  claim  is  distant  1,000  feet  in  an  easterly  direction  from 
Adams.  the  JVetc    York  claim,  and  is  also  owned  by  Captain   M.  C.  O'Connor,  of 

Haines,  Alaska.  There  occur  two  well-defined  leads  on  this  claim,  the 
gossan-outcropping  of  which  can  be  traced  on  the  surface  for  several  hundred  feet.  One  of 
these  is  30  inches  wide  and  is  situated  on  the  east  side  of  the  claim  ;  this  is  called  the  No.  1 
lead,  and  is  made  up  of  epidote  and  zoisite,  with  a  little  graphite.  The  other,  named  the  No. 
2  lead,  occurs  about  600  feet  from  the  west  side  of  the  claims  at  an  elevation  of  3,500  feet,  and 
reaches  a  maximum  width  of  about  28  feet  at  one  point,  about  350  feet  distant  from  the  south 
end  line  of  the  claim. 

The  No.  1  lead,  which  has  its  line  of  strike  N.  18°  E.  and  dip  vertical,  has  been  opened  up 
at  several  points  by  open-cuts  and  trenches,  whe.'-e  the  mineralization  is  an  iron  mineral,  and, 
so  far,  shows  no  other  metallic  contents.  This  occurs  at  tlie  contact  between  crystalline  lime- 
stone on  its  east  side  and  hornblende  gneiss  on  the  west  side. 

The  No.  2  lead  occurs  between  two  igneous  dykes  ;  that  on  its  east  side  is  quartz  poi-phyry, 
while  the  dyke  on  the  west  side  is  a  diorite  which  has  been  intruded  into  the  limestone  country- 
rock.  The  line  of  strike  of  the  No.  2  lead  is  N.  20°  E.,  with  its  dip  almo.st  vertical,  but  appears 
to  be  slightly  inclined  towards  the  N.  70°  W. 
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About  800  feet  north  from  the  south  end  Hne  of  the  claim  the  quartz-porphyry  dyke, 
which  is  about  50  feet  wide,  shows  as  an  intrusion  cutting  through  the  diorite  dyke,  which  is 
15  feet  wide,  the  line  of  strike  of  tlie  former  being  variable,  but  usually  N.  10'  W.,  and  of  the 
latter  N.  30°  E.,  and  nearly  paralleling  the  lead. 

The  mineralization  in  the  No.  2  lead  is  galena  and  iron  pyrites  in  a  garnetite  gangue,  with 
the  galena  usually  occurring  as  kidneys  or  lenses  in  the  gangue,  but  at  one  point  near  the  south- 
easterly boundar\-  of  the  lead  where  a  long  deep  open-cut  has  exposed  the  maximum  width 
there  is  3  feet  of  nearly  solid  galena.  A  sample  chipped  across  this  3  feet  which  represented 
a  fairly  good  average  of  the  cross-section  assayed ;  Gold,  trace ;  silver,  8  oz. ;  lead  53.5  per 
cent.  The  work  done  on  this  lead  consists  of  five  large  open-cuts  within  a  distance  of  450  feet 
along  the  strike. 

This  mineral  claim  is  situated  south  from  and  adjoining  the  Adams 
Custer.  mineral  claim,  and  is  owned  by  Tim  Creedon,  of  Haines,  Alaska.     On  a 

bluff  at  an  elevation  pi  3,200  feet  there  is  considerable  gossan-outcropping, 
in  which  an  open-cut  15  feet  long  by  6  feet  wide  has  been  made  with  an  adit  10  feet  long 
bevond  the  cut.  At  the  portal  of  the  adit  the  mineralization  occurs  at  the  contact  between 
crystalline  limestone  and  a  diorite  dyke  with  the  dyke  on  the  east  side,  but  at  the  face  it 
appears  as  though  the  dyke  had  turned  the  line  of  strike  of  the  mineralization  and  cut  it  off. 
On  the  surface,  bej-ond  the  face  of  the  adit,  and  at  a  level  about  10  feet  higher,  gossan-out- 
croppings  carrying  such  minerals  as  copper  pyrites,  galena,  zinc-blende,  and  iron  pyrites  are 
found  on  both  sides  of  the  dyke,  with  the  line  of  strike  N.  50°  E. 

This  work  was  done  at  this  point  because  it  was  assumed  that  the  mineralization  was  an 
extension  of  the  lead  on  the  Adams  mineral  claim,  but  sutiicient  work  has  not  yet  been  done 
on  either  claim  to  establish  any  continuity  between  the  two  occurrences.  No  sample  was  taken, 
because  it  was  evident  from  the  appearance  of  the  mineralization  in  the  adit  that  any  attempt 
to  obtain  an  average  sample  until  more  development-work  has  been  done  would  possibly  be 
misleading. 

This  mineral  claim  is  situated  adjoining  but  in  a  south-westerly  course 
Wonderful.  from  the  Cva/er  mineral  claim,  and  is  owned  by  Conway,  Kennedy,  and 
Burnham,  of  Skagway,  Alaska.  A  long  adit  was  driven  on  this  claim 
several  years  back,  but  could  not  be  examined  because  of  its  caved  condition.  This  had  evidently 
been  driven  in  order  to  develop  a  contact  mineralized  zone  between  crystalline  limestone  and 
altered  argillites,  with  its  line  of  strike  north-east  and  dip  north-west,  but  nearly  vertical.  As 
the  adit  could  not  be  examined  no  samples  were  taken. 

In  addition  to  driWng  the  adit,  several  open-cuts  had  been  made,  in  all  of  which  the  same 
character  of  gossan  as  is  found  on  the  Custer  and  Adams  mineral  claims  is  exposed,  but  it  is 
not  possible  to  trace  any  continuity  between  the  several  so-called  leads  until  considerably  more 
development-work  has  been  done. 

Tliis  group  of  mineral  claims  is  situated  about  four  miles  north-esist 

Three  Guards-     from  the  Custer  mineral  claim.     It  contains  fourteen  mineral  claims,  and 

men  Group.       is  owned  by  Al.  Smith,  Hugh  McDonald,  Dan  Sullivan,  Frank  Saucier, 

Lineal  Smith,  Jim  Ir\*ing,  Chas.  Murphy,  Frank  Murphy,  Scott}'  Jennings, 

and  C.  Clayton,  local  prospectors,  with  headquarters  at  Haines,   Alaska.     E.   S.   Wilkinson, 

B.C.L.S.,  of  Victoria,  who  had  been  surveying  this  group  of  mineral  claims  during  the  past 

summei',  had  just  broken  up  his  camp  and  left,  having  finished  his  work  previous  to  the  arrival 

of  the  writer,  who  met  him  en  route  to  Skagway.     From  him  it  was  learned  that  none  of  the 
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o>viiers  were  in  Rainy  Hollow  ;  also  that  the  work  done  was  restricted  to  regulation  assessment- 
work.  For  these  and  the  further  reason  that  storms  had  covered  much  of  the  higher  levels 
with  snow,  this  group  of  claims  was  not  examined. 

In  addition  to  the  mineral  claims  described  and  mentioned  in  this  report,  there  are  about 
thirty  other  locations  in  the  Kainy  Hdllow  camp,  somi^  of  which  have  been  Crown-granted,  but, 
!us  none  of  the  owners  were  on  the  ground,  and  from  the  most  reliable  information  obtainable 
the  conditions  with  regard  to  mineralization  were  similar  to  the  properties  examined,  wliich 
are  considei'ed  tlie  most  promising  in  tlie  camp,  the  writer  concluded  his  work,  as  the  wefither 
was  most  unfavourable,  and  returned  to  Haines. 

The  impressions  that  prevail  in  one's  mind  after  examining  carefully  the  conditions  of  the 
Kainy  Hollow  camp  are  that  without  railwaj-  connections  for  transporting  ore,  machinery,  and 
supplies,  the  future  of  the  camp  is  not  very  promising.  The  owners  of  the  pi'operties  are  men 
of  small  means  iniable  to  stand  the  cost  of  development-work  while,  on  the  other  hand,  uidess 
sutiicient  tonnage  of  ore  is  available  to  furnish  freight  it  will  be  very  dirticult  to  enlist  capital 
into  the  enterprise  of  building  a  railroad  ;  so  that  a  deadlock  exists  which  up  to  the  present 
time  has  been  impas.sable,  although  four  different  organizations  have  attempted  to  float  a  com- 
pany to  construct  a  railroad,  about  forty  miles  of  which  would  be  in  United  States  territory 
and  about  twelve  miles  in  Canadian  territory. 


STIKINE  AND  LIARD  MINING  DIVISIONS. 
Report  of  A.  W.  Dodd,  Actino  Gold  Commissioneh. 

I  have  the  honour  to  submit  the  annual  report  on  mining  opei'ations  in  the  Stikine  and 
Liard  Mining  Divisions  of  Cassiar  District  for  the  year  ending  December  31st,  1914. 

In  the  amount  of  gold  recovered,  placer-mining  has  shown  a  marked  increase  over  the 
year  1913. 

On  Thibert  creek  the  Boulder  Creek  Mining  Company's  properties  made  by  far  a  better 
showing  than  previous  years  under  the  supervision  of  F.  M.  Fenton,  an  hydraulic  superinten- 
dent, and  there  is  every  indication,  now  that  the  ditticulty  with  slides,  with  which  the  property 
has  been  handicapped  in  the  past,  has  been  overcome,  that  returns  will  be  larger  in  the  future. 

On  Dease  creek  the  Dofflemj're  property,  consisting  of  the  Wonder,  Red-top,  Jumlio, 
}fanhntten,  Mohnu-k,  and  Combination  leases,  has  been  purchased  by  Geo.  Murphy,  of  Seattle, 
who  had  a  number  of  men  employed  all  season  prospecting  the  ground  ;  a  Star  drill  was 
brought  in,  but,  owing  to  the  lateness  of  its  arrival,  was  not  used  this  season ;  it  is  the 
intention  to  resume  operations  on  these  properties  in  the  spring  by  boring  and  the  installing 
of  an  hydraulic  plant. 

On  Mosquito  creek  good  prospects  were  obtained  by  Adsit  and  partner,  and  seven  new 
leases  have  been  applied  for. 

A  number  of  men  have  been  at  woik  on  McDame  creek  with  an  Empire  drill  under  the 
direction  of  W.  M.  Ogilvie,  and  satisfactory  results  have  been  obtained. 
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Mineral  Claims. 

More  acti\-itv  has  taken  place  in  mineral  claims  than  previous  years.  About  thirty-five 
miles  below  Telegraph  Creek  on  the  Stikine,  seven  claims  have  been  located  adjoining  the 
Dixon  it  Bodel  property,  on  which  a  number  of  men  have  been  at  work  all  season ;  considerable 
stripping  was  done  and  two  open-cuts  run,  exposing  a  seam  .5  feet  wide  of  silver-lead  ore, 
assays  from  which  run  as  high  as:  Silver,  $72.24;  lead,  $9.60.  A  mill  test  of  1,000  lb.  of 
the  ore  was  sent  to  the  Granby  smelter,  but  up  to  the  present  no  returns  have  been  received  ; 
this  ledge  can  be  traced  a  considerable  distance  by  outcroppings,  and  an  option  on  the  property 
has  been  secured  by  J.  G.  Galvin,  of  Seattle. 

At  Clearwater  a  tunnel  has  been  driven  on  the  August  and  Jfomitain  Goat,  the  property 
of  Lewis  Kirk  ;  assays  on  the.se  show  good  values  in  copper,  silver,  and  gold. 

On  the  Iskut  river  the  Iskut  Mining  Company  has  had  nine  of  its  eighteen  claims  Crown- 
granted,  and  sufficient  work  being  done  on  the  remainder  to  cover  assessment ;  it  has  also 
recorded  four  new  claims. 

Office  Statistics — Stikixe  and  Liard  Mining  Divisions. 

Revenue  collected  from  free  miners'  certificates $    636  50 

M  11  mining  receipts 1,492   25 

!•  M         other  sources 2,339  35 

Total   ?4,468  10 
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SKEENA   DISTRICT. 

SKEENA  AND  BELLA  COOLA  MINING  DIVISIONS. 

By  J.  McMuLLiN,  Gold  Commissioner. 

I  submit  herewith  the  (.>rticial  statistics  of  the  Skeena  and  Bella  Coola  Mining  Divisions 
for  the  year  ending  December  31st,  1914. 

I  am  not  making  any  furtlier  report  this  year,  as  the  whole  district  was  covered  by  Mr. 

Brewer's  Report. 

Office  Statistics — Skeena  and  Bella  Coola  Mining  Divisions. 

Free  miners'  certificates 497 

Mineral  claims  recorded ' 213 

Certificates  of  work  issued 374 

Certificates  of  improvements  issued 60 

Bills  of  sale,  etc 70 

Hevenue. 

Free  miners'  certificates $2,522  00 

Mining  receipts 2,282  00 

Total .  $4,804  00 


SKEENA    MINING    DIVISION. 

Report  by  W.  M.  Brewer,  M.E.* 

Introductory. 

Prince  Rupert,  the  western  terminus  of  the  Grand  Trunk  Pacific  Railway,  is  a  dis- 
tributing centre  for  the  Skeena  and  Omineca  Mining  Divisions.  It  is  the  natural  starting- 
point  for  any  one  visiting  the  Skeena  River  valley  and  other  portions  of  the  Skeena  Mining 
Division,  because  it  is  the  seat  of  Government  Agency  for  that  section  of  British  Columbia, 
as  well  as  being  the  ocean  teraiinus  of  the  transcontinental  railway. 

On  receiving  instructions  from  the  Provincial  Mineralogist,  on  May  17th,  1914,  to  make 
examinations  of  the  mineral  resources  of  the  Skeena  valley  and  adjacent  mountains,  a  start 
was  made  from  Prince  Rupert  and  the  work  carried  east  as  far  as  Lome  creek,  a  distance  of 
130  miles  by  railroad. 

In  the  immediate  vicinity  of  Prince  Rupert  the  metamorphic  rocks  are  designated  by  R. 
G.  McConiiell,  of  the  Canadian  Geological  Survey,  as  the  Prince  Rupert  formation.  Originally 
these  rocks  were  mostly  argillaceous,  siliceous,  and  calcareous  sediments,  but  they  have  been 
intensely  altered  and  converted  into  mica  and  hornblende  schists  and  crystalline  limestones, 
with  occasional  areas  of  diorite  or  gabbro.  These  igneous  rocks  were  intruded  pi-ior  t(i  the 
folding  of  the  region  and  are  now  represented  by  coarse  hornblende-schists. 

This  report  covers  a  small  amount  of  territory  which,  although  lying  along  the  Skeena  river,  is  in  tlie 
Omineca  Mining  Division. 
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East  from  Prince  Rupert  the  schists  have  an  easterly  dip  varying  from  30  to  70  degrees 
towards  the  granite  bathohth  of  the  Coast  range  and  a  north-north-west  strike  approximately 
parallel  to  the  western  edge  of  the  batholith. 

The  Grand  Trunk  Pacific  Railway  enters  the  Skeena  valley  proper  at  a  point  nearly 
opposite  to  Port  Essington,  or  about  twenty-five  miles  south-east  from  Prince  Rupert.  It 
then  follows  the  valley  for  a  distance  of  154  miles  from  that  point  in  a  north-easterly  direction 
to  Hazelton,  which  was,  in  the  past,  the  head  of  navigation  for  stern-wheel  steamers. 

For  about  the  first  sixty  miles  above  Port  Essington  the  rocks  traversed  belong  to  the 
Coast  range — coarse-grained  granites  with  some  included  schists,  in  which  but  few  discoveries 
of  mineral  have  been  reported  up  to  the  present  time. 

Near  the  95-raile  post  on  the  railroad,  where  the  Kitsumgallum  river  empties  into  the 
Skeena,  is  apparently  the  eastern  boundary  of  the  main  Coast  range,  with  the  Kitsumgallum 
valley  bordering  it  on  the  north  side  of  the  Skeena  and  the  Lakelse  valley  on  the  south  side. 
This  great  trench,  four  to  five  miles  wide  in  places,  extends  northward  to  the  Nass  river  and 
southward  across  the  Coast  range  to  the  sea  at  the  head  of  Kitimat  arm,  and,  according  to 
McConnell,  represents  an  old,  partially  abandoned  valley  of  erosion,  possibly  robbed  by  the 
Skeena. 

East  from  the  Kitsumgallum  a  second  wide  range  of  high  mountains,  mostly  built  of 
schist  and  granite,  is  crossed.  These  connect  to  the  south  with  the  Coast  range,  and,  Mc- 
Qonnell  says,  may  be  considered  a  spur  from  it. 

The  examination  of  the  mineral  resources  along  the  Skeena  river  and  in  the  mountains 
adjacent  to  it  on  either  side  of  the  river  really  commenced  at  the  Kitsumgallum  river,  distant 
from  Prince  Rupert  ninety-five  miles,  and  extended  up  the  Skeena  river  as  far  as  Lome  creek, 
or  Ritchie  Station  on  the  Grand  Trunk  Pacific  Railway,  130  miles  from  Prince  Rupert. 
Before  reporting  in  detail  on  the  several  properties  examined,  a  brief  resume  will  be  given  of 
the  general  characteristics  of  this  section,  a  small  portion  of  which  is  included  in  the  Skeena 
Mining  Division  and  the  remainder  in  the  Omineca  Mining  Division. 

•  The  railroad-station  near  the  mouth  of  the  Kitsumgallum  river  is  named  Terrace.     The 
elevation  at  this  point  is  241  feet  above  sea-level. 

The  Skeena  valley,  near  the  confluence  of  the  Kitsumgallum,  is  some  four  or  five  miles 
wide,  and  is  one  of  the  best-settled  sections  on  this  division  of  the  railroad.  The  settlers  are, 
generally,  giving  much  attention  to  agriculture,  especially  to  the  cultivation  of  several  varieties 
of  berries  and  vegetables,  for  which  they  find  a  good  market  in  Prince  Rupert  and  Juneau, 
Alaska. 

The  Kitsumgallum  River  valley  narrows  about  two  miles  above  the  mouth,  but  a  good 
wagon-road  has  been  built  on  the  first  bench  at  about  200  feet  higher  elevation  than  the 
valley.  Much  of  the  bench  land  has  been  cleared,  and  is  being  cultivated  for  a  distance  of 
about  six  miles  from  the  Skeena  river,  but  beyond  that  point  the  country  is  heavily  timbered 
with  hemlock,  spruce,  white  fir,  and  cottonwood,  with  occasionally  areas  of  considerable  extent 
covered  with  red  cedar. 

No  rock-outcrops  occur  near  the  road  imtil  a  point  fourteen  miles  distant  from  the  village 
of  Terrace  is  reached,  when  some  granite  ridges  are  crossed,  and  from  that  point  to  about  two 
miles  below  the  head  of  Kitsumgallum  lake  the  country-rock  is  all  hornblendic  granite,  which, 
in  some  places,  has  a  gneissic  structure ;  especially  is  this  noticeable  towards  the  head  of  tlie 
lake.  Igneous  dykes  of  very  fine-grained  rock,  black  in  colour,  often  occur  as  intrusions  in 
the  granite. 
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Kitsuingalluni  lake,  the  source  of  the  KitsumgaUuni  river,  is  a  sheet  of  water  about  ten 
miles  long  north  and  south,  by  an  average  of  two  miles  wide  ;  the  lake  is  fed  from  tlie  waters 
of  the  Cedar  and  Beaver  rivers,  and  their  tributaries,  which  flow  into  the  lake  at  the  north  end. 

About  two  miles  from  the  head,  or  north  end,  of  the  lake  the  rock  formation  changes  to 
a  garnetiferous,  micjiceous,  hornblende-schist,  then  to  diorite,  and  from  that  to  a  slate ;  this 
slate  is  first  seen  on  Hall  crei-k  about  one  mile  below  the  head  of  the  lake.  The  line  of  strike 
of  these  rocks  is  N.  60°  W.  and  the  dip  varies,  but  the  average  angle  is  .5.5  degrees  towards 
N.  30°  E. 

From  the  head  of  the  lake  to  Cedar  river,  its  confluence  with  the  Little  Cedar,  a  distance 
of  about  fifteen  miles,  the  rock  formation  is  apparently,  for  the  most  part  metamorphic  slate, 
but,  from  the  wagon-road,  no  exposures  can  be  seen  except  at  some  creek  crossings. 

No  occurrences  of  mineral  have  been  discovered  south  of  a  point  about  two  miles  below 
the  head  of  the  Kitsumgallum  lake,  but  from  that  point  to  near  Lava  lake,  on  the  summit 
between  the  Skeena  and  Xass  rivers,  about  twent\--two  miles  farther  in  a  northerly  direction, 
prospectors  claim  to  have  found  gold-bearing  quartz,  placer  gold,  silver-lead-zinc  ores,  and  coal. 
About  sixtv  sections  have  been  staked  for  coal  Ucences.  All  of  these  occurrences  will  be 
described  later  in  this  report. 

Ea,st  and  north-east  from  Kitsumgallum  lake  there  is  a  high  range  of  mountains  which 
forms  the  watershed  between  the  lake  and  Skeena  river,  and  is  known  locally  as  Goat  or 
Maroon  range.  The  highest  peak  has  an  elevation  of  at  least  8,000  feet  above  sea-level,  while 
several  others  are  from  6,000  to  7,000  feet. 

It  is  in  this  range  of  mountains  that  Hall,  Douglas,  and  Clear  creeks,  which  flow  into 
Cedar  river  and  Kitsuuigallum  lake,  head,  as  do  also  Lome,  Fiddler,  Hardscrabble,  and 
Phillips  creeks  that  flow  into  the  Skeena  river. 

The  fact  that  the  creeks  mentioned  were  worked  for  placer  gold  some  forty  yeai-s  ago  is 
interesting,  as  well  as  the  further  fact  that  gold-bearing  quartz  is  found  in  the  mountains  near 
the  heads  of  these  creeks. 

Apparently,  so  far  as  is  at  present  known,  the  boundaries  of  the  mineral-bearing  section 
of  the  west  side  of  the  Skeena  river  in  this  portion  of  the  watershed  may  be  roughly  outlined 
by  a  line  drawn  slightly  west  of  north  from  the  mouth  of  the  Kisunigallum  river  to  Lava  lake, 
a  distance  of  about  forty-five  miles  :  thence  north-east  towards  the  Kitwanga  river  for  a 
dLstance  of  about  thii-ty  miles  ;  thence  south-east  to  the  Skeena  river  at  Woodcock  Station  on 
the  Grand  Trunk  Pacific  Railroad,  14-5  miles  from  Prince  Rupert,  covering  an  area  of  approxi- 
mately 1,200  square  miles,  and  including  all  of  the  Kitsalas  mountain  range  which  extends  in 
almost  an  unbroken  chain  paralleling  the  west  side  of  the  Skeena  river. 

The  rocks  of  this  portion  of  the  Skeena  River  Division  for  the  most  part  consist  of  a  wide 
belt  of  volcanics,  associated  with  some  sedimentary  rocks,  which  have  been  grouped  together 
by  R.  G.  McConnell  as  the  Kitsalas  formation.  They  arc  repeatedly  intruded  by  gigantic 
dykes  and  stocks,  and,  in  places,  are  somewhat  schistose,  but  the  alteration  is  nowhere  so 
complete  as  in  the  rocks  flanking  the  batholith  on  the  west.  Ordinarily  tliey  are  greenish  to 
purple  massive  rocks,  spotted  with  large,  rounded,  and  irregular  areas  of  cpidote,  and  lined 
along  fracture-planes  with  the  same  material.  The  formation  is  made  up  near  the  batholith 
of  poi-phyrites,  tuffs,  and  coarse  fragmentals,  welded  closely  together  and  seldom  showing  traces 
of  bedding  or  banding. 

A  narrow  strip  along  the  north-eastern  portion  of  this  mineral-bearing  zone,  or  that 
portion  lying  between  mile-posts  12.3  and  14.5  on  the  Grand  Trunk  Pacific  Railway,  should 
not  be  included  in  the  Kitsalas  formation,  but  belongs  to  the  "  Hazelton  group  "  of  McConnell. 
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The  beds  of  the  Hazelton  formation  overlie  the  semi-crystalline  Kitsalas  formation.  The 
Hazelton  rocks  are  mostly  tufaceous,  but,  unlike  those  of  the  Kitsalas,  they  are  well  bedded 
and  banded  and  are  seldom  much  altered,  except  in  the  immediate  vicinity  of  intrusive  masses. 

On  the  east  side  of  this  portion  of  the  Skeena  river  the  mineral-bearing  area,  so  far  as 
present  indications  show,  is  enclosed  by  boundaries  which  approximately  extend  from  Wood- 
cock, on  the  Skeena,  south-easterly  to  the  Telkwa  river;  thence  south-westerly  across  the 
Kitnaiakwa  river  to  Kitimat  arm  ;  thence  northerly  up  the  Kitimat  river  and  down  the 
Lakelse  river  to  its  mouth,  near  Copper  City.  In  this  area  is  included  the  mountains  adjacent 
to  the  Zvmoetz  and  the  Kleanza  rivere  and  other  tributaries  of  the  Skeena. 

The  rocks  in  this  section,  generally  speaking,  belong  to  the  Kitsalas  formation,  but,  in 
places,  especially  in  the  vncinity  of  the  Kitnaiakwa  river,  there  are  vast  belts  of  feldspathic 
sandstone  and  shales  of  a  deep-red  colour,  as  well  as  grey  sandstone  and  some  beds  of 
conglomerate,  which  apparently  belong  to  the  Cretaceous  period  instead  of  the  Triassic,  in 
which  McConnell  tentatively  places  the  Kitsalas  formation. 

Rouo-blv  speaking,  this  mineral-bearing  zone  has  about  the  same  extent — some  1,200 
square  miles — as  the  area  already  referred  to  on  the  opposite  side  of  the  Skeena  river,  and  is, 
in  fact,  the  south-eastern  extension  of  that  mineral-bearing  area.  ITie  general  trend  is  from 
south-east  to  north-west ;  the  dip  of  the  sedimentary  rocks  is  at  varying  angles  from  about  30 
degrees  to  nearly  vertical,  usuallj-  towards  N.  29'  K 

The  mountains  on  the  east  side  of  the  Skeena  river,  especially  those  forming  the  water- 
shed between  the  Lakelse  and  Zymoetz  rivers  and  between  the  latter  and  Kleanza  creek,  are 
extremely  precipitous,  very  rugged,  with  narrow  summits  and  many  sharp  saw-tooth-Uke  peaks 
which  reach  altitudes  exceeding  7,000  feet.  The  deep  gulches  on  the  northerly  slopes  are 
filled  with  deep  snowslides  until  late  in  the  summer,  and  in  some  instances  glaciers  have 
formed  near  the  summits  on  which  the  snow  and  ice  never  disappear,  but  on  the  southerly 
slopes  the  snow  usually  goes  off,  even  at  high  altitudes,  early  in  the  season.  During  the  past 
summer,  after  the  middle  of  May,  the  snow  did  not  interfere  below  3,000  feet  elevation. 

Numerous  opportunities  are  offered  for  the  development  of  water-power  on  several  of  the 
tributaries  of  the  Skeena  river,  situated  within  the  boundaries  of  this  mineral-bearing  zone, 
especially  on  the  Zymoetz,  Kleanza,  and  Kitsumgallum  rivers,  as  well  as  on  Phillips,  Fiddler, 
Eliza,  Chimdemash,  and  St  Croix  creeks.  All  of  these  streams  have  heavy  gradients,  some 
showing  a  difference  in  altitude  of  2,000  feet  between  their  heads  and  mouths,  while  all  carry 
large  volumes  of  water. 

The  timber-supplv  for  lumber  is  fairly  good  :  for  mining  timbers  and  fuel  it  is  excellent. 
The  varieties  are  chiefly  hemlock,  spruce,  balsam,  and  cedar. 

As  many  of  the  prospects  are  located  above  timber-line,  it  would  be  necessary  in  such 
cases  to  haul  mine  timbers  up  the  mountains,  sometimes  to  a  height  of  1,000  feet  vertically 
above  timber-line,  with  the  slope  of  the  mountain  33  degrees,  but  such  conditions  are  exceptional 
rather  than  usual. 

The  fact  that  excellent  crops  of  berries,  vegetables,  and  hay  can  be  raised  within  short 
distances  of  the  locations  of  the  mineral  prospects  is  important,  because  under  such  conditions 
both  the  mining  operator  and  ranchman  will  be  mutually  benefited. 

The  roads  and  trails  are  so  located  through  this  section  of  the  Province  that  travelling  is 
comparatively  easy,  so  pack-horses  can  be  taken  to  within  short  distances  of  the  claims. 

In  this  mineral  belt  on  both  sides  of  the  Skeena  some  quite  thorough  and  systematic 
prospecting  has  been  done ;  forty  years  ago  the  first  discoveries  of  placer  gold  were  made  on 
Douglas  and  Lome  creeks,  while  considerable  work  was  done  on  quartz  veins  as  far  back  as 
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1894,  l)ut  lack  of  adequate  transportation  facilities  handicapped  the  operations,  so  that  from 
about  1898  until  about  1908,  when  the  Grand  Trunk  Pacifie  Railroad  was  being  graded,  but 
little  prospecting  was  carried  on.  Since  the  latter  date,  however,  there  has  been  a  number  of 
energetic  prospectors  working  along  the  belt.  It  would  seem,  however,  from  observations 
made  during  last  summer,  that  in  this  field  there  are  ample  opportunities  for  a  much  larger 
number  to  engage  in  the  work,  as  the  discoveries  made  since  last  June  prove  that  this  mineral- 
bearing  belt  has  only  so  far  been  scratched. 

The  writer  is  under  very  great  obligations  to  many  of  the  prospectors,  especially  to  J.  D. 
Wells  and  M.  C.  Kendal,  of  Kitsalas,  and  James  Darby,  of  Usk,  who  were  untiring  in  their 
eflbrts  to  aid  him  in  making  a  thorough  examination  of  the  district. 

KiTSUMGALLUM    LaKE. 

Tliis  group  consists  of  two  mineral  claims  named  Treadicdl  Xo.  '2  and 
Treadwell  Group.  ■hni<;au,  which  are  owned  by  Joseph  Belway  and  Alexander  McLaren. 
This  property  is  situated  about  twenty-six  miles  northerly  from  the  village 
of  Terrace,  and  about  two  miles  below  the  head  of  Kitsumgallum  lake.  The  location-line  of 
both  claims  is  along  the  east  shore  of  the  lake,  with  the  northern  boundary  of  the  Treadtvell 
X^.  2  claim  forming  the  southern  boundary  of  the  Juneau  claim.  All  of  the  work  has  been 
done  on  the  Treadwell  Xo.  2  claim. 

A  short  distance  south  from  this  property  the  country-rock  becomes  more  gneissic  and 
micaceous,  especially  near  the  ore-body  on  the  foot-wall  side,  the  change  from  coarse-grained 
hornblendic  granite  to  metamorphosed  argillites  and  schists  having  taken  place  a  short  distance 
southerly  from  the  southern  boundary  of  the  Treadwell  Xo.  2  claim.  The  line  of  strike  of  the 
schists  is  apparently  north,  and  the  dip  30  degrees  towards  the  east,  but  there  has  been  so 
much  disturbance  near  the  line  of  contact  that  it  is  very  difficult  to  decide  which  are  the 
original  bedding-planes  and  which  are  cleavage-planes  caused  by  shearing  and  pressure.  The 
line  of  strike  of  the  ore-body  is  N.  60°  W.,  and  the  dip  where  a  shaft  has  been,  sunk  is  55 
degrees  towards  N.  30°  E. 

There  is  no  well-defined  vein-structure ;  the  values,  which  are  principally  in  free  gold, 
occur  in  narrow  stringers  of  quartz  which  form  veinlets  and  lenses  in  a  portion  of  the  schist 
zone,  where  rather  well-defined  cleavage-planes  are  assumed  to  be  walls.  The  difference 
between  the  barren  schist  country-rock  and  the  mineralized  schist  is  somewhat  difficult  to 
recognize,  for  apparently  the  only  distinction  is  that  the  schist  carrying  values  is  a  shade 
darker  in  colour,  is  more  garnetiferous  and  has  more  quartz  veinlets  as  interlaminations  in  it. 
At  places  along  the  surface,  the  outcroppings  when  crushed  and  panned  show  particles  of  free 
gold,  and  at  .some  other  points,  notably  in  one  prospect-hole  200  feet  distant  from  the  main 
work  and  along  the  line  of  strike,  N.  60°  W.,  which  also  appears  to  be  the  strike  of  the 
mineralized  zone  in  the  schist,  there  are  narrow  stringers  of  bornite,  some  stain  of  copper 
carbonates,  and  iron  pyiites. 

Judging  from  some  old  caved-in  openings,  said  to  have  been  made  forty  years  ago  when 
placer-miners  were  working  on  Douglas  and  Hall  creeks,  it  was  presumed  that  values  occurred 
in  the  schist  along  the  lake-.shore,  and  that  the  line  of  strike  followed  the  shore-line  in  a  nearly 
north-and-south  course,  but  this  work  was  evidently  abandoned  because  sufficient  values  could 
not  be  found  to  warrant  continuing.  A  sample  taken  across  six  feet  of  this  schist  in  the  face 
of  an  old  open-cut  assayed  :  Gold,  0.18  oz.;  silver,  0.7  oz.  This  open-cut  is  situated  a  short 
distance  southerly  from  a  shaft  on  the  lake-shore  referred  to  later  in  this  report.  Another 
sample  taken  from  a  narrow  quartz  stringer  in  the  schist  near  the  old  workings  assayed  : 
Gold,  trace ;  silver,  trace. 
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A  few  years  ago,  Joseph  Behvay,  foreiiKiii  of  the  road-gang,  iiuilviiig  a  trail  along  the  east 
shore  of  Kitsunigalluni  lake,  in  blasting  the  rock  discovered  particles  of  free  gold  visible  to  the 
naked  eve.  This  work  exposed  a  strata  for  about  60  feet  along  the  trail  that  panned  free  gold 
apd  demonstrated  that  the  line  of  strike  was  N.  60°  W.  instead  of  north  ;  the  width  is 
iindetemiiiuHi — it  may  reach  a  niaxiniiun  of  30  feet  in  places,  judging  from  panning  some  of 
the  outeroppings.  At  a  shaft  sunk  on  the  lake-shore  near  the  No.  1  post  of  both  claims  an 
average  sjiniple  taken  across  8  feet  assayed  :  Gold,  0.42  oz.  ;  silver,  0.5  oz.  This  sample 
was  from  jis  deep  a  point  as  could  be  reached,  the  shaft  below  being  full  of  water,  for  the  reason 
it  had  been  sunk  so  near  the  lake-shore  when  the  water  in  the  lake  was  low  that  it  had  filled 
up  when  the  water  raised. 

Close  to  the  point  where  the  sample  was  taken  particles  of  free  gold,  some  of  them  as 
large  as  pin-heads,  could  be  easily  seen  with  the  naked  eye  embedded  in  quartz  veinlets  in  the 
schist  in  the  open-cut  at  the  collar  of  the  shaft,  but  any  metallics  were  carefully  rejected  from 
the  samples. 

Development- work  consisted  of  the  shaft  referred  to,  said  to  be  10  feet  below  the  level  of 
the  lake,  with  an  open-cut  made  into  the  rock  above  the  collar  of  the  shaft,  about  8  feet  square 
by  5  feet  high  at  the  face;  an  open-cut  about  .500  feet  from  the  shaft,  in  a  S.  60°  E.  direction, 
about  8  feet  long  and  from  3  to  4  feet  deep  ;  an  open-cut,  where  blasting  was  done  in  making 
the  trail,  about  50  feet  long  and  4  feet  wide  ;  an  open-cut  about  500  feet  southerly  from  the 
shaft,  from  which  the  owners  proposed  driving  a  crosscut  adit  in  an  endeavour  to  locate  the 
ore-body  in  the  mountain,  at  a  depth  of  about  50  or  60  feet. 

Douglas  Creek. 
This  property  consists  of  seven  hydraulic  leases,  each  one-half  mile 
Douglas  Creek    square  ;  the  locations  take  in  all  of  the  creek  for  a  distance  of  about  three 
Development      miles  and  a  half  up  from  near  the  mouth.     Douglas  creek  ri.ses  in  a  high 

Syndicate.  range  of  mountains  situated  easterly  from  Kitsumgallum  lake,  and  flows  in 
a  general  south-westerly  course,  emptying  into  the  north  end  of  the  lake. 
No  evidence  of  former  placer-mining  operations  were  seen  below  a  point  about  one  mile  above 
the  mouth,  which  is  also  above  the  first  falls  on  the  creek,  where  there  is  a  sheer  drop  of  about 
20  feet ;  but  above  that  point  there  are  quite  a  number  of  ruins  of  old  cabins  in  various  stages 
of  decay,  while  the  number  of  old  caved-in  shafts  situated  on  the  benclies  and  the  piles  of  old 
tailings  are  silent  witnesses  to  the  extent  of  the  work  done  by  the  pioneer  placer-miners. 

Tlie  creek  is  some  ten  or  twelve  miles  long  and,  except  through  some  short  canyons,  will 
average  about  half  a  mile  wide,  including  low  benches.  The  grade  of  the  creek-bed  averages 
about  300  feet  to  the  mile,  but  there  are  several  falls  of  from  20  to  50  feet  sheer  drop. 

The  pioneers  appear  to  have  done  good  work,  and  must  have  taken  out  a  good  deal  of 
"pay"  as  there  are  evidences  that  work  was  carried  on  for  several  seasons,  which  is  confirmed 
by  information  received  from  miners  who  worked  on  this  creek  thirty  or  forty  years  ago  ;  there 
are  still  a  few  of  these  men  alive,  notably  Captain  Madden,  who  to-day  operates  the  Govern- 
ment fei-ry  across  the  8keena  river  at  Usk.  Some  prospecting  done  by  the  writer  during  his 
examination  proved  that  there  is  still  some  "pay"  in  this  creek-gravel,  as  every  pan  yielded 
one  or  more  fairly  heavy  "colours,"  and  it  is  quite  possible  that  the  holders  of  the  leases  will 
find,  by  systematic  prospecting  on  bed-rock,  suthcient  pay  to  warrant  hydraulic  mining. 

The  large  boulders  above  the  lower  falls,  about  one  mile  above  the  mouth  of  the  creek, 
would  seriously  interfere  with  any  dredging,  but  from  tliat  point  down  to  the  mouth  there  is  a 
chance  that  dredge-mining  might  be  carried  on  successfully. 

During  the  spring  of  1914  the  leaseholders  had  some  prospecting-work  done  on  the  right 
limit  just  above  the  lower  falls,  where  bed-rock  was  reached  at  a  depth  of  about  4  feet.     This 
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bed-rock  is  ver}-  hard,  massive,  and  quite  smooth,  so  that  there  would  have  been  little,  if  anj-, 
chance  for  gold  to  be  held  on  it.  At  another  point  about  half  a  mile  farther  up  the  creek  on 
the  right  limit  a  shaft  was  sunk  last  spring  to  a  depth  of  23  feet  without  reaching  bed-rock. 
At  that  depth  the  water  flowed  in  so  rapidly  that  further  sinking  was  abandoned  ;  other  pros- 
pect-holes were  sunk  with  the  same  experience. 

On  the  left  limit  of  the  creek  above  the  first  falls  there  are  indications  of  an  ancient  creek- 
channel  that  might  prove  to  carry  "pay"  enough  to  warrant  hydraulic  mining.  Systematic 
prospecting  is  necessary  to  prove  whether  or  not  the  gold  is  sulficient  to  warrant  operations. 
If  so,  there  is  opportunity  to  obtain  plenty  of  water  at  high  pressure,  either  from  the  upper 
portion  of  Douglas  creek  or  from  Hall  creek,  wliich  heads  in  the  same  mountain  range-as  Douglas, 
and  also  empties  into  the  north  end  of  Kitsumgallum  lake.  The  facilities  for  dumping  tailings 
are  good,  and  apparently  the  quantity  of  gravel  available  will  amount  to  a  very  large  tonnage. 

Little  Ced.\r  Eiver. 

In  the  autumn  of  1913  discoveries  of  coal-outcroppings  in  the  banks  of 
Nass-Skeena       the  Little  Cedar  river  were  made  by  G.  F.   Moncton  and  P.  Chesley,  of 

Coalfields.  Vancouver,  who  were  working  in  the  interests  of  a  s3-ndicate  formed  in  Van- 
couver. Later  some  sixty  sections  of  land  were  staked  and  licences  applied 
for.  During  the  past  summer  the  locators  have  been  employing  a  force  of  men  prospecting  the 
ground  staked,  and  were  so  engaged  when  the  camp  was  visited  on  June  3rd  and  4th,  1914. 
Owing  to  the  discoveries  having  been  made  so  recently  and  the  large  extent  of  the  terri- 
tory to  be  prospected  within  a  limited  time  in  order  to  enable  Mr.  Moncton  to  decide  on  the 
sections  which  were  the  most  desirable  to  retain,  only  superficial  work  been  been  done, 
consisting  of  open-cuts  where  coal-outcroppings  occurred ;  consequently  the  examination  was 
necessarily  very  preHminary. 

Little  Cedar  liver,  which  has  its  source  on  the  summit  of  the  divide  between  the  Skeena 
and  Nass  rivers,  flows  in  a  generally  south-easterly  direction  and  empties  into  the  main  Cedar 
river,  which  flows  into  the  north  end  of  Kitsumgallum  lake.  The  Government  trail  from 
Kitsumgallum  lake  to  Ayansh,  on  the  Nass  river,  crosses  the  Little  Cedar  River  on  a  good 
bridge  apout  twelve  miles  northerly  from  the  head  of  the  lake,  and  it  was  near  this  point  that 
the  examination  was  made,  during  which  much  assistance  was  given  by  both  Mr.  Moncton  and 
Mr.  Chesley,  to  whom  thanks  are  due  for  many  courtesies. 

Coal-seam  Xo.  1. — The  coal-outcroppings  occur  along  the  steep,  west  bank  of  the  Cedar 
river ;  apparently  these  outcroppings  represent  six  distinct  seams  of  coal,  but  further  work  maj' 
show  that  some  of  these  are  duplications  from  folding  or  faulting. 

So  far  as  could  be  judged,  the  coal-measures  occupy  a  sjTiclinal  fold  and  are  represented 
by  sandstones  of  the  Cretaceous  period,  and  belong  to  an  isolated  field,  possibly  extending  over 
a  width  of  about  two  miles  and  a  half  and  of  undetermined  length. 

The  coal  outcropping  first  examined  occurs  at  an  elevation  of  1,000  feet  above  sea-level, 
at  a  point  about  half  a  mile  northerly  from  the  bridge.  There,  an  open-cut  12  feet  wide  and 
12  feet  high  at  tlie  face  had  been  made  in  the  river-bank  about  20  feet  along  the  strike  of  the 
coal-seam. 

The  strike  and  dip  of  the  measures  at  this  exposure  are  very  diflicult  to  determine,  but 
appear  to  be  as  follows  :     Strike,  X.  70°  E.,  dipping  50  degrees  towards  N.  20°  W. 

The  floor  underlying  the  coal  is  a  black,  graphitic  slate,  and  the  roof  is  sandstone.  There 
is  much  black  shale  and  a  parting  of  sandstone  1 2  inches  thick,  mixed  with  the  coal,  which 
has  an  aggregate  thickness  of  about  4  feet  in  the  1 2-foot  face.  This  coal  may  prove  to  be  one 
seam  as  work  progresses,  but  at  the  surface  the  sandstone-parting  looked  so  well  defined  as  to 
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suggest  the  occurrence  of  two  sejinis,  the  lower  one  being  18  inches  thick  ;  this  is  considered 
to  represent  the  lowest  seain  in  the  iield.  AIkivc  this  is  12  inches  of  siuidstone,  then  .'iO  im-hcs 
of  coal  mixed  witli  a  good  di-al  of  lilack  slialL'  ;  above  this  is  a  sandstone  roof  overlain  li\'  surface 
sand  and  gravel. 

It  is  possible  that  nuich  of  the  black  shale  may  cut  out  when  the  work  is  carried  beyond 
the  surface  into  more  solid  material,  as  after  picking  into  the  surface  of  the  cut  the  |)erccntage 
of  clean  coal  was  found  to  increase  quite  materially,  while  the  percentage  of  shale  decreased. 

A  sample  taken  across  the  lower  coal-seam,  18  inches  thick,  below  the  sandstone-parting, 
analysed  :  Moisture,  3.6  per  cent.  ;  volatile  combustible  matter,  3.4  per  cent. ;  fixed  carbon, 
31.4  per  cent.  ;  ash,  61.6  per  cent.  Another  taken  across  the  30-inch  coal-seam,  above  the 
sandstone-parting,  analysed  :  Moisture,  4.0  per  cent.  ;  volatile  combustible  matter,  2.0  per 
cent.  ;  fixed  carbon,  45.0  per  cent.  ;  ash,  49.0  per  cent. 

Coal-seam  Xo.  ii. — At  a  point  about  200  feet  farther  north  and  60  feet  higher  vertically, 
on  the  river-bank,  another  coal-outcrop  occurs  which  apparently  represents  a  separate  seam 
higher  in  the  measures.  A  small  open-cut  has  exposed  a  thickness  of  3  feet  of  fairly  clean- 
looking  coal.  This  seams  shows  the  same  strike  and  dip  as  the  seam  already  described ;  the 
roof  and  floor  are  both  sandstone. 

A  sample  taken  across  this  3  feet  analyse<l :  Moisture,  4.0  per  cent.  ;  volatile  combustible 
matter.  2.0  per  cent. ;  fixed  carbon,  .57.5  per  cent. ;  ash,  36.5  per  cent. 

Coal-neams  Nos.  3,  4,  and 3. — Following  up  the  river-bank  in  a  general  No.  30°  E.  diiection, 
there  are  indications  of  the  occurrence  of  three  other  seams,  but  no  work  had  been  done  on  any 
of  these,  so  that  all  that  could  be  seen  was  merely  surface  showings  indicating  the  occurrence 
of  coal. 

Coal-seam  No.  6. — About  800  yards  distant  from  No.  1  seam  in  a  general  N.  30°  E. 
direction,  and  about  200  feet  higher  elevation,  just  above  a  sharp  bend  in  the  river,  a  coal- 
seam  outcrops  that  is  considered  by  Mr.  Moncton  to  represent  the  sixth  seam  in  the  series,  in 
ascending  order.  While  the  line  of  strike  of  this  seam  is  the  same  as  that  of  the  other  seams, 
yet  the  dip  is  much  flatter,  being  at  an  angle  of  22  degrees. 

Some  work  has  been  done  to  expose  this  seam,  by  open-cutting,  preparatory  to  driving  a 
slope  on  the  coal,  an  examination  of  whieh  showed  that  the  seam  was  3  feet  thick,  of  fairly 
clean-looking  coal  lying  between  sandstones. 

A  sample  taken  across  the  3  feet  analy.sed:  Moisture,  5.8  per  cent.;  volatile  combustible 
matter,  4.2  per  cent. ;  fixed  carbon,  67.3  per  cent. ;  ash,  22.7  per  cent.  The  percentage  of  ash 
carried  bj^  each  of  the  samples  analysed,  the  results  of  which  have  been  given  in  the  foregoing, 
it  is  only  fair  to  state,  are  all  average  samples  of  the  thickness  stated,  without  .sorting  or 
washing  to  eliminate  impurities. 

The  following  analj-sis  is  from  a  sample  of  coal  brought  to  the  Provincial  A.s.say  Office  by 
G.  F.  Moncton,  which  he  stated  he  took  from  the  No.  6  seam  at  a  later  date  than  that  of  the 
writer's  visit :  Moisture,  4.0  per  cent.  ;  volatile  combustible  matter,  3.2  per  cent.  ;  fixed 
carbon,  63.8  per  cent.  ;  ash,  29.0  per-cent.  ;  non-coking. 

Mk.\dow  Creek. 

This  group  of  claims  is  located  about  three  miles  north-westerly  from 
lona  Group.       the  Cedar  River  bridge  and  on  a  large  creek,  locally  called  Meadow  creek, 
because  of  the  extensive  beaver  meadows  along  its  course.     The  gi'oup  con- 
tains four  mineral  claims,  named  as  follows  :  Alia,  Redo,  lona,  and  Monlaijiie.     A  brccciated 
zone  in  the  slate  country-rock  contains  ore-bodies  made  uj)  of  quartz  containing  chalcopyrite, 
galena,  zincblende,  iron  pyrites,  and,  possibly,  grey -copper. 
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This  zone  has  been  exposed  in  a  deep  open-cut,  No.  1,  at  an  elevation  of  1,2.50  feet,  where 
the  ore  outcropped  on  the  surface  of  the  lona  claim.  The  brecciated  zone— or  vein,  as  it  may 
be  termed— is  bedded  in  a  graphitic  slate  country-rock  :  the  dip  is  at  an  angle  of  6.5  degrees 
towards  the  south  and  the  strike  is  N.  80°  W.  conformable  with  the  dip  and  strike  of  the  slate. 

So  far  as  can  be  ascertained  from  an  examination  of  the  ore-bodies  where  they  are  exposed, 
it  appears  as  though  there  was  more  than  one,  with  a  lenticular  structure,  and  that  the  lenses 
lie  en  eschelon  to  each  other,  or  with  thin  edges  overlapping  similar  to  the  shingles  on  the  roof 
of  a  house,  and  with  wedge-shaped  sections  of  country-rock  lying  between  the  overlapping 
sections  of  the  ore-bodies. 

In  this  open-cut  the  ore  has  been  broken  down  from  the  slate  foot-wall,  leaving  that  wall 
exposed  for  the  length  of  the  cut — 2.5  feet — along  the  strike.  In  the  face,  at  the  easterly  end 
of  the  cut,  the  ore-body  is  solid  and  3  feet  wide,  but  in  the  westerly  face  the  ore-body  shows 
the  indications  of  lenticular  structure,  because  next  to  the  foot-wall  there  is  2  feet  of  solid 
ore  :  then  1  foot  of  slate  country-rock  ;  then  1  foot  of  ore  ;  then  the  permanent  hanging-wall, 
which,  at  this  point  is  a  cherty  slate.  In  the  floor  of  the  cut,  which  is  about  8  feet  below  the 
surface,  the  solid  ore  is  next  the  foot- wall  and  about  18  inches  wide ;  the  balance  of  the  floor 
was  so  much  covered  with  muck  and  broken  rock  that  it  was  impossible  to  see  it,  consequently 
there  may  be  a  greater  width  of  ore  than  mentioned. 

Two  samples  of  the  ore  exposed  in  the  No.  1  open-cut  were  taken :  both  were  from  the 
dump,  because  the  "ore  in-place  "  was  too  hard  to  sample  with  a  prospecting-pick.  No.  1,  a 
«n^b  sample,  about  an  average  of  the  dump,  assayed  :  Gold,  trace  ;  silver,  56.4  oz.;  copper,  4.8 
percent.;  lead,  6.1  percent.;  zinc,  19.4  per  cent.  No.  2,  a  selected  sample,  assayed:  Gold, 
trace ;  silver,  177  oz.;  copper,  9.2  per  cent.;  lead,  22.4  per  cent.;  zinc,  22.8  per  cent. 

The  lenticular  structure  of  the  ore-bodies  is  also  shown  at  a  point  a  short  distance  westerly 
from  the  open-cut  No.  1,  already  described,  where  another  long  cut  (No.  2)  has  been  made,  in 
which  is  exposed  a  lens  of  ore  having  its  line  nearly  at  right  angles  to  the  strike  of  the  countty- 
rock,  but  the  opeu-cut  was  so  shallow  the  dip  could  not  be  determined. 

An  adit  has  been  driven  in  graphitic  slate  in  a  N.  10°  W.  course,  with  its  portal  at  about 
50  feet  lower  elevation  than  the  open-cuts.  This  was  evidently  driven  in  the  expecUvtion  of 
crosscutting  the  ore-bodies  exposed  in  the  open-cuts,  but  has  not  yet  been  driven  far  enough 
to  intersect  the  ore-body  exposed  in  the  upper  or  No.  1  cut,  and  the  portal  is  located  too  far 
to  the  north  to  hope  to  intersect  the  body  exposed  in  No.  2  cut,  because  if  that  body  main- 
tains continuity  along  its  strike  it  lies  south  from  the  portal  of  the  adit. 

Development  work  consists  of  an  adit  driven  36  feet  in  length.  No.  1  open-cut  is  25  feet 
in  length  along  the  strike  of  the  ore  by  about  8  feet  high  at  the  face  and  about  1 2  feet  wide. 
No.  2  open-cut  is  really  a  shallow,  narrow  trench  20  feet  in  length  along  the  strike  of  the  ore. 

JoHNsox  Creek 

One  of  the  tributaries  of  Little  Cedar  river,  known  as  Johnson  creek, 

Egans  Claims,     has  received  considerable  attention  from  prospectors  during  the  past  season, 

and  some  nice  specimens  of  silver-lead-copper  ores  were  found  as  float  in  the 

creek-bed,  but,  so  far  as  could  be  learned,  only  one  ledge  had  been  locate*!  up  to  June,  1914, 

and  that  was  by  A.  Egan,  a  pre-emptor,  whose  land  is  situated  on  the  main  Cedar  river  about 

eight  miles  from  the  head  of  Kitsumgallum  lake. 

These  claims  were  not  examined,  as  onlj-  one  assessment  had  been  done  on  the  claims, 
which  are  situated  high  up  in  the  mountain  range  at  the  head  of  Johnson  creek,  with  rather 
deep  snow  covering  the  surface,  and  no  trail  to  travel  by,  the  trip  necessitating  a  walk  occupy- 
ing over  seven  hours  by  the  best  walkers  in  the  camp. 
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The  writer  was,  however,  informed  by  the  owner  that  he  had  durinff  the  season  of  1913 
sent  some  samples  of  ore  to  the  Government  laboratory  for  assay.  On  in(niiry  of  the  Govern- 
ment Assayer,  it  wjvs  found  that  tlio  samples  lussayed  as  follows  :  No.  1,  a  sample  of  (juartz  and 
pyrite  :  Gold,  0.02  oz.  No.  '2,  a  sample  of  ([uartz  and  pyrite  :  Gold,  0.02  oz.  ;  silver,  24.2  oz.; 
copper,  .'^.S  per  cent.  ;  lead,  27..'?  per  cent. 

M.\K00N'     MoUNT,\IN'. 

In  the  high  levels  of  Maroon  mountain  near  the  head  of  Hall  creek,  which  Hows  south- 
easterly and  empties  into  the  north  end  of  Kitsumgallum  lake,  is  another  section  that  was 
receiving  a  good  deal  of  attention  from  prospectors  during  the  season  of  1914,  and  .several  were 
campetl  at  the  head  of  Kitsumgallum  lake  waiting  for  the  snow  to  go  oft"  the  mountain,  which 
rises  to  an  elevation  of  nearly  7,000  feet  above  .sea-level. 

Some  specimens  of  float  and  surface  outcroppings  were  shown  that  were  said  to  have  been 
found  in  the  autumn  of  1913  on  that  mountain  which  certainly  looked  as  though  the  ore 
earned  some  gold  associated  with  silver,  lead,  and  a  little  copper.  Of  course,  at  the  present 
time,  the  serious  development  of  the  mineral  resources  of  this  section  must  necessarily  be  slow 
because  of  lack  of  transportation  facilities  to  the  railroad. 

Lakelse  Valley. 

The  Lakelse  river  flows  from  Lakelse  lake  north- westerly  into  the  Skeena  at  a  point  about 
eighty-three  miles  from  Prince  Rupert,  or  twelve  miles  below  the  railway-station  at  Terrace. 
The  Lakelse  valley  also  includes  the  valleys  formed  at  the  mouths  of  Eliza  and  William  creeks, 
which  empty  in  at  the  head  of  Lakelse  lake. 

The  valley  in  places  is  four  or  five  miles  wide  and  forms  really  the  south-eastern  extension 
of  the  wide  depression  which  extends  from  Ayansh,  on  the  Nass  river,  to  tide-water  at  the 
head  of  Kitimat  arm,  with  quite  low  summits  between  the  Nass  and  Skeena  and  tide-water. 
Looking  from  the  summits  of  the  mountain  range  at  the  head  of  Eliza  creek,  a  full  view  of  this 
magnificent  valley  can  be  obtained,  stretching  from  north-westerly  to  south-easterly  farther 
than  can  be  .seen  with  the  aifl  of  a  powerful  field-glass. 

The  Lakelse  valle\'  is  bounded  on  the  north-east  side  by  a  high  range  of  mountains  known 
as  the  Thornhill  mountains,  in  which  head  Eliza  and  William  creeks  with  their  tributaries. 
This  mountain  range  forms  a  portion  of  the  watershed  of  the  Zymoetz  river,  and  is  also  the 
dividing  line  between  the  Skeena  and  Omineca  Mining  Divisions. 

Ferries  across  the  Skeena  river  have  been  built  from  both  Copper  City 
Lakelse  and  Terrace,  while  good  wagon-roads  extend  up  the  Lakelse  valley  to  the 

Hot  Springs.  south  end  of  Lakelse  lake,  where  the  hot  springs  are  located,  a  distance  of 
about  eighteen  miles.  These  springs  cover  an  area  of  about  half  an  acre 
and  the  water  near  the  centre  has  a  high  temperature.  The  elevation  is  300  feet  above  sea- 
level  and  16. .53  feet  above  Lakelse  lake.  The  springs  were  discovered  in  1894  by  M.  C. 
Kendal,  a  prospector,  while  making  a  trip  from  the  head  of  Kitimat  arm  to  the  Skeena  river, 
but  their  existence  was  known  to  the  Indians  at  a  much  earlier  date.  Superstition  is  said  to 
have  caused  the  Indians  to  avoid  the  locality  in  early  days,  and  is  said  to  have  marked  a 
dividing  line  beyond  which  the  Skeena  River  Indians  never  travelled  to  the  .southward,  nor 
the  Coast  Indians  to  the  northward. 

ITie  owners,  H.  N.  Boss  and  J.  Bruce  Johnson,  have  erected  a  commodious  log  building 
for  a  hotel  and  bath-house.  The  water  is  brought  from  the  springs  through  an  open  wooden 
flume  1,200  feet  long,  and  during  my  visit  the  temperature  of  the  water  as  it  flowed  into  the 
bath  reached  118°  Fahr. 

A  .sample  taken  bj'  the  winter  from  as  near  the  centre  of  the  spring  as  it  was  possible  to 
reach  analysed  as  follows  :  Total  solids,  83  grains  to  the  gallon,  principally  lime,  with  a  little 
soda  and  magnesia  in  the  form  of  chlorides  and  sulphates,  but  contains  no  potash  or  litliia. 
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TiioRNHiLL  Mountain — Eliza  Cukek. 

This  group  consists  of  the  Society  Girl  and  Silver  Belle  mineral  claims, 

Society  Girl        and  is  owned  by  Walter  Bell  and  Dan  Mason,  of  Copper  City.     The  No.  2 

Group.  post  of  the  Society  Girl  is  set  at  an  elevation  of  4, 100  feet  above  sea-level, 

or  4,100  feet  above,  and  directly  overlooking  Lakelse  valley.     The  angle  of 

declination  is  32  degrees,  as  taken  from  near  that  post  from  the  edge  of  a  clitt' overlooking  the 

south  slope  of  Thornhill  mountain  and  the  valley  below.     The  distance  from  either  Terrace  or 

Copper  City  to  the  Society  Girl  group  is  about  eight  miles. 

Ore-bodies. — In  a  pass  at  the  summit  of  Thornhill  mountain  range,  with  higher  peaks  to 
the  north  and  south,  some  ledges  of  quartz  were  found  which  contained  iron  pyrites,  some 
galena,  and  arsenical  pyrites.  These  ledges  are  very  strong  and  persistent,  and  can  be  traced 
bv  their  outcroppings  along  a  general  Hue  of  strike  east  and  west  across  several  bare  rocky 
knolls  for  a  distance — in  one  instance  at  least — of  nearly  1,500  feet,  but  while  all  the  indications 
favour  the  theory  of  continuity,  yet  the  spaces  between  the  bare  cliffs  are  filled  with  slide-rock 
from  the  higher  peaks,  so  it  can  hardly  be  stated  that  the  continuity  is  maintained  without 
qualifying  the  statement  by  this  explanation. 

The  quartz-outcroppings  occur  on  the  Society  Girl  claim  at  elevations  from  4,500  to  4,700 
feet  above  sea-level,  and  open  cuts  have  been  made  at  the  several  points  where  the  ore  outcrops. 

The  quartz  ledge,  which  can  be  traced  from  point  to  point  nearly  across  the  claim,  appears 
to  fill  a  fissure  at  the  contact  between  a  diorite  foot- wall  and  andesite  hanging- wall,  with  the 
vein  material  between  varying  in  width  from  2  feet  6  inches  to  5  feet. 

An  average  sample  chipped  off  across  a  width  of  2  feet  6  inches  in  one  of  the  open-cuts 
assayed:     Gold,  0.2  oz. ;  silver,  0.5  oz. 

The  rock  which  forms  the  hanging-wall  has  in  many  places  small  particles  of  pyrite  altered 
to  specular  iron  scattered  through  it,  which  has  caused  much  discussion  amongst  prospectors. 
A  sample  of  this  rock  sent  to  McGill  University  for  classification  is  described  as  follows  : — 

"This  is  a  cream-coloured  rock  of  close  grain,  with  yellowish  stains  on  weathered 
surfaces,  and  bearing  cubical  pseudomorphs  of  black,  shiny  haematite  after  pyrite,  up  to  ]^  inch 
in  diameter.     The  rock  presents  a  very  striking  appearance  to  the  eye. 

"  Under  the  microscope  the  rock  is  seen  to  be  composed  entirely  of  feldspar  and  haematite. 
The  feldspar  includes  both  orthoclase  and  plagioclase,  the  former  being  predominant  in  amount. 
It  occurs  in  short  stumpy  laths  with  a  tendency  to  crystal  shapes,  though  often  showing 
allotriomorphic  outlines.  A  tendency  to  radial  arrangement  is  seen,  but  it  appears  to  be 
connected  only  with  the  plagioclase,  no  case  of  radial  arrangement  or  orthoclase  being  met 
with  in  the  section  examined.     The  feldspars  are  very  fresh. 

"There  is  no  quartz  in  the  rock,  which  from  its  structure  is  a  dyke  rock,  and  would  there- 
fore be  called  a  quartz-free  aplite.  It  shows  strong  affinities  to  the  bostonites,  though  lacking 
the  typical  structure  of  the  type.  Field  relations  woidd  help  in  deciding  the  question  as  to 
which  group  it  should  be  placed  in,  and  doubtless  a  chemical  analysis  would  throw  light  on  the 
question." 

Another  sample  taken  from  a  wide,  heavily  iron-stained  quartz  ledge  that  occurs  about 
the  centre  of  the  Society  Girl  claim  assayed  :     Gold,  0.03.;  silver,  0.7  oz. 

On  the  Silver  Belle  mineral  claim,  the  north-west  comer  of  which  forms  the  south-east 
comer  of  the  Society  Girl  claim,  some  quartz-outcroppings  occur  veiy  similar  in  appearance, 
as  regards  mineralization,  to  those  on  the  Society  Girl  claim,  and  suggest  the  occurrence 
of  parallel  ledges.  These  shoukl  be  .systematically  prospected,  but  up  to  the  time  of  the 
examination,  all  the  work  on  the  group  had  been  confined,  to  the  Society  Girl  claim. 
8 
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This  group  consisting  of  the  St.  Paul  and  Ftarmigan  mineral  claims,  is 

Ptarmigan        owned  by  Fred  and  Bert  Michand  and  Mrs.  Firestone.     The  St.  Paul  claim 

Group.  joins  the  Society  Girl  on  the  north-easterly  side  of  the  latter,   while  the 

Ptarmigan  claim  lies  adjoining  on  the  north-westerly  side  of  the  St.  Paul, 

but  at  a  much  higher  elevation,  as  the  boundary-lines  at  this  point  cross  the  extreme  summit 

of  Thornliill  mountain  and  extend  down  the  north  slope  of  the  mountain,  which  at  the  time  of 

the  visit  was  covered  by  a  deep  snowslide  that  also  covered  the  open-cut  work  done  in  the 

summer  of  1913;  so  tliat,  while  the  .S^.  Paul  claim  could  not  be  examined,  the  Ptarmigan 

could  be. 

On  a  rocky  cliif,  at  an  elevation  of  4,700  feet  above  sea-level  and  near  the  No.  1  post  of 
the  St.  Paul  claim,  there  occurs  an  outcropping,  about  12  feet  wide,  of  quartz  containing  iron 
pyrites,  galena,  and  arsenical  pyrites.  The  strike  is  east  and  the  dip  46  degrees  towards 
north. 

Sighting  from  this  outcropping  along  the  line  of  strike  across  the  adjoining  Society  Girl 
claim,  the  line  intersects  the  points  where  outcroppings  occur  on  that  claim,  and,  although  the 
great  quantity  of  slide-rock  that  covers  the  low  gaps  between  the  outcroppings  renders  it 
impossible  to  establish  unbroken  continuity,  yet  it  would  appear  possible  that  this  outcropping 
may  be  connected  with  those  on  the  Society  Girl  claim,  and  be  an  extension  of  the  lead. 

The  length  of  the  outcropping  exposed  is  about  30  feet,  and  the  open-cut  work  had 
exposed  a  face  of  ore  nearly  10  feet  high  of  the  same  general  character  as  that  found  on  the 
adjoining  Society  Girl  claim. 

A  typical  but  not  necessarily  an  average  sample  of  the  ore-body,  taken  by  the  writer, 
assayed :     Gold,  0.36  oz.  ;  silver,  1.5  oz. ;  copper,  0..5  per  cent. 

This  group  of  mineral  claims  is  located  on  the  south  slope  of  Thornliill 

Lucky  Seven       mountain,  and  covers  the  mountain-side  from  an  elevation  of  about  2,000 

Group.  feet  to  an  elevation  of  about  4,000  feet.       The  group  comprises  three 

mineral  claims — the  Diamond,  Lucky  Seven,  and  Beaver — and  is  owned  by 

Olson  and  Dahl,  of  Copper  City. 

Ore-bodies. — There  are  apparently  three  veins  exposed  on  the  Diamond  and  Beaver  claims; 
these  are  designated  as  Nos.  1,  2,  and  3.  The  lines  of  strike  are  nearly  parallel ;  No.  1  being 
N.  60°  E. ;  No.  2,  N.  60°  E.  ;  No.  3,  N.  50°  E.  The  angles  of  the  dips  are  not  parallel,  as 
the  dip  of  No.  1  vein  is  at  an  angle  of  45  degrees  towards  the  north-west ;  the  dip  of  No.  2 
vein  is  at  an  angle  of  from  20  to  35  degrees  towards  the  south-east ;  and  the  dip  of  No.  3  vein 
is  at  an  angle  of  60  degrees  towards  the  south-east. 

No.  1  vein  outcrops  at  an  elevation  of  3,400  feet  above  sea-level  along  the  west  bank  of  a 
small  creek  which  flows  from  the  summit  of  Thornhill  mountain  through  the  north-west  corner 
of  the  Z'irtjwonc?  mineral  claim.  This  vein  is  from  8  to  15  inches  wide  where  it  has  been 
exposed  in  an  adit  drift  along  the  strike,  and  the  same  width  on  the  dip  as  exposed  in  a  series 
of  open-cuts  which  show  the  continuitj'  of  the  vein  both  below  and  above  the  adit  level  for 
about  150  feet  measuring  along  the  incline  of  the  dip,  and  100  feet  vertical  measurement. 

The  ore  carries  iron  pyrites  and  grey  copper  in  a  barytes-quartz  gangue,  and  fills  a  fissure 
in  a  green-coloured  granitoid,  hornblendic  rock.  A  sample  representing  an  average  of  the  ore 
across  8  inches  in  the  adit  assayed  :     Gold,  0.14  oz. ;  silver,  108.7  oz. 

No.  2  ore-body,  which  the  owners  consider  to  be  the  main  vein,  occurs  to  the  east  from 
No.  1  vein.  This  outcrops  in  another  creek  that  flows  parallel  to  that  on  which  the  No.  1  vein 
occurs.     No.  2  ore-body  has  been  exposed  on  both  the  Beaver  and  Diamond  mineral  claims  by 
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a  series  of  ten  open-cuts  for  a  distance  of  about  350  feet  up  the  mountain-side.     The  lowest 
exposure  is  at  an  elevation  of  2,700  feet  above  sea-level  and  the  highest  at  about  3,000  feet. 

The  ore  carries  iron  pyrites  and  some  little  galena  in  a  quartz  and  barytes  gangue.  The 
width  varies  from  2  to  8  feet,  aver.aging  about  3  feet.  The  vein  is  a  strong  fissure  in  a  grcen- 
colourcd  granitoid,  hornblendic  rock,  and  shows  many  indications  of  maintaining  persistent 
continuity. 

A  sample  taken  from  No.  6  open-cut  across  a  width  of  2  feet,  representing  an  average  of 
tlie  ore-body  at  that  point,  assayed  :     Gold,  0.46  oz.  ;  silver,  5.4  oz. 

Several  well-defined  dykes  of  igneous  rock  similar  to  dioi-ite  occur  as  intrusions  in  the 
country-rock,  and  at  one  point  at  an  elevation  of  about  3,000  feet  a  dyke  cuts  thiough  the 
ore-body. 

No.  3  ore-body  occurs  on  the  Bearer  claim  and  has  been  exposed  in  an  open-cut  at  an 
elevation  of  2,400  feet  on  the  side  of  the  trail  leading  from  the  valley  to  the  summit  of  Thorn- 
hill  mountain.  This  ore-bodv  consists  of  a  quartz  ledge  3  feet  wide  where  it  is  exposed,  filling 
a  fissure  in  diorite  country-rock.  In  the  quartz  at  the  point  where  the  open-cut  has  intersected 
the  lead  there  is  no  evidence  of  mineralization  beyond  iron-stains,  and  the  owners  found  no 
values  there  ;  but  at  a  point  150  feet  lower  elevation  and  about  300  feet  horizontally  in  a  S. 
50°  W.  direction,  where  a  crosscut  adit  has  been  driven  40  feet,  an  ore-body  carrying  values 
is  exposed  at  the  face,  which  is  presumed  to  be  the  same  as  is  seen  in  the  open-cut  on  the 
mountain-side,  as  the  line  of  strike,  dip,  and  character  of  the  vein  are  all  similar. 

From  an  outcrop  about  50  feet  lower  than  the  adit  a  sample  taken  by  the  owners  assayed  : 
Gold,  0.75  oz.  :  silver,  6  oz.  ;  but  they  did  not  claim  that  this  sample  represented  an  average 
of  the  lead. 

Development-work. — On  the  Beaver  mineral  claim  the  following  work  has  been  done  :  An 
adit  driven  40  feet,  at  an  elevation  of  about  2,200  feet,  to  intersect  the  No.  3  ore-body;  an 
open-cut  about  6  feet  long  made  across  the  same  body  ;  an  open-cut  about  20  feet  long,  exposing 
the  No.  2  ore-body  at  an  elevation  of  2,700  feet. 

On  the  Diamond  mineral  claim  the  development-work  consists  of:  An  adit,  driven  as  a 
cro.sscut  in  the  country-rock,  63  feet  in  length,  at  an  elevation  of  2,850  feet  above  sea-level  : 
an  adit  on  the  No.  1  ore-body  has  been  driven  18  feet  in  length  as  a  drift  at  an  elevation  of 
3,400  feet ;  a  series  of  open-cuts  on  the  No.  2  ore-body  varying  in  length,  the  longest  of  which 
is  No.  8  cut,  in  which  the  ore-body  is  exposed  for  25  feet. 

On  the  Lucky  Seven  mineral  claim  no  work  has  been  performed. 

Ztmoetz  River. 

Starting  from  Copper  City,  at  the  mouth  of  the  Zymoetz  river — or,  as  it  is  sometimes 
called  locally,  the  Copper  river — a  wagon-road  has  been  constructed  up  the  vally  on  the  south 
side  of  the  river  for  a  distance  of  about  two  miles,  where  a  substantial  bridge  spans  the  river. 
Here  the  road  forks ;  the  right-hand  fork  continues  as  a  pack-trail  along  the  south  side  of  the 
river,  while  the  left-hand  fork  crosses  the  river  and  continues  as  a  pack-trail  towards  the  north 
to  Kitsalas  canyon  and  village,  the  oldest  settlement  on  the  Skeena  river  between  Port 
Essington  and  Hazelton. 

The  trail  along  the  south  side  of  the  Zymoetz  river  continues  up  the  river  on  that  side  for 
about  three  miles  farther  to  the  east,  to  a  point  where  the  river  flows  through  a  long  box  can- 
yon which  is  spanned  by  a  bridge  that  in  June,  1914,  had  been  condemned  as  dangerous.  This 
portion  of  the  trail,  according  to  R.  H.  Jennings,  the  Road  Superintendent,  would  be  abandoned 
as  soon  as  a  new  trail  had  been  built  on  the  north  side  of  the  Zymoetz  river  to  the  main  bridge 
at  the  forks  of  the  wagon-road. 
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After  crossing  on  the  second  bridge  the  trail  is  located  on  the  north  side  of  the  Zymoetz 
river  for  a  distance  of  about  twenty-five  miles  to  the  big  bend  of  the  river.  The  course  of  the 
river  here  changes  from  a  southerly  flow  from  its  source  near  Hudson  Bay  mountain  to  a  westerly 
course  to  its  confluence  with  the  Skeena  river  near  Copper  City. 

The  rock  formation  in  this  locality  is  chiefly  granite  and  diorite,  but  near  the  5-mile  post 
on  the  trail  there  is  a  change  to  the  Kitsalas  formation,  as  classified  by  McConnell,  consisting 
of  volcanics  associated  with  some  sedimentary  rocks. 

The  first  occurrence  of  mineral  seen  occurs  about  half  a  mile  east  from  the  bridge  at  the 
head  of  the  Zymoetz  canyon,  where  the  river  forms  magnificent  falls  with  suificient  flow  and 
head,  it  is  claimed,  to  furnish  about  80,000  horse-power  if  properly  developed. 

This  group  consists  of  two  mineral  claims — the  Copper  Falls  No.  1  and 

Copper  Falls      No.  2,  owned  by  J.  D.  Wells  and  E.  T.  II.  Hamblet,  of  Kitsalas  village. 

Group.  In  a  chloritic  schist  country-rock  there  are  two  parallel  stringei-s  of  quartz 

containing  some  copper  mineral.     These  occur  in  fractures  having  their  lines 

of  strike  N.  75°  W.  and  dipping  N.  15°  E.  at  an  angle  of  about  50  degrees. 

Although  neither  of  the  stringers  is  wide  enough  to  warrant  the  assumption  that  it  would 
pay  to  mine,  considerable  prospecting-work  was  found  to  have  been  done ;  this  consisted  of  a 
deep  open-cut  at  the  outcrop  and  two  adits,  one  to  the  east  of  and  about  20  feet  below  the 
outcrop  ;  the  other  almost  directly  under  the  open-cut  and  about  30  feet  below.  The  upper 
adit  had  caved  in  and  could  not  be  examined  ;  the  lower  adit  has  been  driven  30  feet  as  a 
crosscut.  At  a  point  10  feet  in  from  the  portal  one  of  these  stringers  had  been  exposed,  and 
20  feet  beyond,  at  the  face,  the  second  stringer  had  been  cut. 

Some  small  pieces  of  bornite  and  chalcocite  were  found  in  each  of  these  stringers,  yet  a 
sample  taken  as  representing  the  full  width  of  about  3  inches,  upon  assaying,  yielded  only 
traces  of  gold,  silver,  and  copper,  showing  that  what  little  mineral  was  associated  with  the 
quartz  gangue  was  not  suflicient  to  make  the  property  of  commercial  value. 

About  half  a  mile  east  from  the  Zymoetz  falls  a  belt  of  slate  was  found  underlying  lime- 
stone, with  its  strike  north-west  and  dip  north-east.  This  limestone  is  also  found  on  the  south 
side  of  the  river,  where  some  mineral  claims  have  been  staked  but  no  work  done.  The  extent 
of  the  limestone  could  not  be  determined,  as  it  was  only  exposed  on  the  trail  on  a  hillside  for 
a  short  distance  ;  where  the  tiail  crosses  a  wide  flat  all  rock  formation  is  hidden  by  the  soil. 

Between  the  6-  and  13-mile  posts  from  Copper  City  no  occurrence  of  mineral  has  yet  been 
discovered  on  the  north  side  of  the  Zymoetz,  but  outcroppings  of  copper  ore  have  been  reported 
on  the  south  side. 

Near  the  13-mile  post,  where  a  very  extensive  area  was  burned  over  by  a  forest  fire  some 
years  ago,  the  Dardanelle  group  of  mineral  claims  was  examined. 

This  group  consists  of  four  mineral  claims  known  as  the   Trail,  Trail 

Dardanelle         Frac,  Independent  and  Dardanelle.     The  owners  are  Archie  Carmichael, 
Group.  James  Crocker,  Geo.  W.  Kerr,  and  Amos  Ross.     The  claims  are  located 

from  west  to  east,  the  Trail  being  the  most  we-sterl)-,  with  the  Trail  Frac, 
Independent,  and  Dardanelle  adjoining  towards  the  east  in  the  order  named. 

Ore-bodies. — A  series  of  fissure-veins  filled  with  quartz  containing  minute  particles  of 
galena,  iron  pyrites,  and  occasionally  a  little  bornite  and  copper  glance,  occur  on  this  property. 
The  country-rock  is  a  greenstone-schist,  very  much  sheared  and  slickensided  near  the  veins. 
There  are  some  dykes  of  quartz  porphyry  occurring  as  intrusions  in  the  country-rock,  and  one  of 
these  dykes  at  one  jioint  forms  tlie  foot-wall  of  a  vein  and  the  hanging-wall  of  another.  The 
veins  are  very  strong,  have  well-defined  walls,  with  a  few  inches  of  talcose  gouge  separating 
the  vein-matter  from  the  walls,  a:id  the  fissures  cut  the  schistosity  of  the  country-rock. 


5  Geo.  5  Skeena  Distiuct.  K  117 


Till'  work,  consisting  of  about  100  fcot  of  open-cuts,  adit,  diit't,  and  sliaft,  is  described 
later  in  tliis  report.  Tlie  work  indicates  the  occurrence  of  four  veins,  with  lines  of  strike  at 
angles  varying  from  each  other  and  their  dips  at  angles  varying  from  58  to  75  degrees. 
The  line  of  strike  of  No.  1  vein  is  east ;  that  of  No.  2  vein  is  N.  70°  E.;  that  of  No.  3  vein  is 
N.  "o"  E.;  that  of  No.  i  vein  is  N.  G5°  E.  The  dip  of  No.  1  vein  is  at  an  angle  of  61?  degrees 
towai-ds  north ;  that  of  No.  2  vein  is  at  an  angle  of  72  degrees  towards  N.  20°  W.;  that  of 
No.  3  vein  is  at  an  angle  of  75  degrees  towards  N.  15  °  W.;  that  of  No  4  vein  is  at  an  angle 
of  58  degrees  towards  N.  25  °  W. 

These  veins  all  occur  within  a  comparatively  narrow  zone,  and  further  work  may  prove 
that  insteiul  of  four  veins  there  are  only  two,  or  possiblv  only  one,  and  that  the  variations  in 
the  lines  of  strike  and  the  angles  of  the  dips  are  due  to  the  intrusive  dykes  w  liich  were 
observed  cutting  through  the  country-rock. 

On  the  No.  1  vein  an  open-cut  18  feet  in  length,  followed  by  No.  1  adit  driven  on  the 
vein  for  35  feet,  shows  a  body  of  mineralized  quartz  3  feet  wide,  with  both  walls  of  greenstone- 
schist.  An  average  sample  taken  across  the  face  of  the  adit  assayed  :  Gold,  0.1  oz.;  silver,  0.3 
oz.  Another  opening,  in  which  apparently  the  same  vein  is  exposed,  is  an  open-cut  (No.  2)  15 
feet  long  by  8  feet  high  at  the  face,  situated  at  a  point  200  feet  east  from  the  No.  1  adit  and 
at  an  elevation  about  50  feet  higher  up  the  mountain-side. 

A  quartz-porphyry  dyke  occurs  as  an  intrusion  at  this  point  and  forms  the  foot-wall  of 
the  vein.  The  body  of  quartz  is  3  feet  wide  at  the  face  of  the  open-cut,  but  the  mineralization 
is  somewhat  less.  It  appears  as  though  a  flyke  has  cut  through  the  vein  between  tlie  adit  and 
No.  2  cut. 

At  a  point  about  15  feet  south-easterly  from,  and  on  the  same  level  as.  No.  2  open-cut, 
but  on  the  opposite  side  of  the  dyke,  a  vein  occurs  filled  with  quartz,  having  the  dyke  for  its 
hanging-wall  and  greenstone-schist  for  its  foot-wall.  This  vein  has  been  exposed  by  an  open- 
cut  (No.  3)  about  10  feet  long,  showing  the  vein  to  be  18  inches  wide.  On  the  same  level, 
about  50  feet  farther  to  the  south-east,  a  small  open-cut  (No.  4)  exposes  another  body  of 
mineral,  3  feet  wide,  composed  chiefly  of  iron  pyrites  in  a  quartz  gangue,  filling  a  fissure  in  the 
greenstone-schist. 

About  10  feet  south-easterly  from  the  foot-wall  of  the  No.  4  vein  another  quartz-porphviy 
dyke  occurs  as  an  intrusion  in  the  country-rock,  and  at  about  100  feet  in  an  easterly  direction 
this  dyke  cuts  across  the  vein,  which  can  be  followed  by  its  outcroppings  along  the  strike  N. 
75°  E.  for  about  500  feet,  and  on  the  Trail  Frac.  mineral  claim. 

The  No.  5  opening  is  a  shaft  12  feet  deep  on  the  Trail  Frac.  at  an  elevation  of  500  feet 
higher  than  No.  1  open-cut  and  adit,  and  about  1,800  feet  distant  from  it  in  an  easterly 
direction.  In  this  shaft  is  exposed  a  vein  filled  with  quartz  containing  some  iron  pyrites. 
The  foot-wall  of  this  vein  is  a  quartz-porphyry  dyke,  and  the  hanging-wall  a  greenstone-schist. 
The  vein  is  well  defined  and  averages  about  4  feet  6  inches  in  width,  with  a  few  inches  of 
talco.se  gouge  separating  the  quartz  from  each  of  the  wails.  Tlie  quartz  in  this  vein  has  a 
"  ribbon-structure,"  and  in  some  of  it  fine  particles  of  free  gold  are  visible.  The  outcroppings 
can  be  followed  for  some  little  distance  along  the  strike  on  both  sides  of  the  shaft.  An 
average  sample,  taken  with  hammer  and  moil  across  4  feet  at  the  bottom  of  the  shaft,  assayed : 
Gold,  0.22  oz.  ;  silver,  0.8.  oz. 

No  work  has  been  done  on  the  Independent,  or  Dardanelle  claims.  Judging  from  the 
appearance  of  the  vein-matter  where  exposed,  it  would  appear  as  though  it  would  be  a  good 
concentrating  proposition,  which,  with  an  ample  water-power  from  a  near-by  creek,  could  be 
operated  at  a  minimum  cost. 
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The  samples  quoted  in  this  report,  while  they  represented  averages  at  the  points  mentioned, 
cannot  be  considered  as  representing  the  average  of  the  whole  lx)dy  of  mineralized  quartz 
exposed  on  the  property,  as  such  sampling  was  not  practicable. 

Salmon  River. 

The  main  trail  from  the  Dardanelle  group  of  mineral  claims  continues  in  an  easterly 
direction  up  the  Zymoetz  river,  some  distance  back  on  a  bench  which  was  the  scene  of  a  big 
forest  fire  in  1912. 

Between  the  15-  and  16-mile  posts,  but  on  an  abandoned  trail,  a  belt  of  crystalline  lime- 
stone occurs,  about  200  feet  wide,  having  diorite  for  the  southern  boundary  and  feldspathic 
sandstone  for  the  northern.  The  line  of  strike  of  the  strata  of  the  limestone  is  N.  80°  E.  and 
the  dip,  where  it  could  be  seen,  is  nearly  vertical. 

From  the  16-  to  the  18-mile  post  the  rock  formation,  having  been  burned  over,  is  well 
exposed.  The  rocks  belong  to  the  Kitsalas  foi-mation,  as  classified  by  McConnell,  and  are 
made  up  of  volcanics  with  some  sedimentary  rocks. 

From  the  18-  to  the  21-mile  post,  near  the  crossing  of  the  Salmon  river,  a  tributary  of 
the  Zymoetz  river,  the  trail  crosses  extensive  flats  covered  with  a  fine  gro-\vth  of  red  cedar, 
with  occasional  specimens  of  yellow  cedar,  and  on  these  flats  the  rock  formation  is  hidden. 

There  are  seven  mineral  claims  in  this  group,  named  in  the  order  they 

The  North  West    are  staked,  from   south-east  to  north-west,   as  follows  :     The  Coronation, 

Group.  Doctor,  Lncky  Four,  Xorth  Weitt,  Omineca,  and  Red  Seal,  with  the  Hopeful 

staked  south-west  from  and  adjoining  the  North  West  claim.     The  owners 

of  the  group  are  T.  H.  Large,  J.  Dyer,  M.  H.  Large,  and  E.  J.  Large,  of  Prince  Rupert.     All 

the  work  has  been  done  on  the  North  West  claim. 

It  was  expected,  from  information  received,  that  some  of  the  owners  would  be  found  working 
on  the  ground,  but  this  was  not  the  case  on  June  18th,  when  the  property  was  visited,  as  they 
had  been  there  earlier  and  packed  in  supplies,  but  had  returned  to  Prince  Rupert  for  more 
supplies ;  consequently,  in  the  search  for  the  workings  and  outcroppings  unaided,  some  may 
have  been  overlooked. 

The  property  is  situated  at  the  head  of  Salmon  river,  about  four  miles,  in  a  northerly 
direction,  from  a  trapper's  cabin  on  a  branch  of  the  main  trail  known  as  the  21-mile  cabin. 
The  most  important  showings  occur  at  an  elevation  of  3,700  to  4,000  feet  above  sea-level  on 
the  southerly  slope  of  a  high  mountain  range  that  forms  the  divide  between  the  Zymoetz  river 
and  the  headwaters  of  Kleanza  creek.  A  fairly  good  pack-trail  connects  the  21-mile  cabin 
with  the  camp  on  the  property,  consisting  of  two  cabins,  from  which  a  foot-trail  has  been  made 
to  connect  with  the  mine-workings,  situated  about  a  quarter  of  a  mile  distant  and  at  about 
200  feet  higher  elevation. 

Ore-body. — An  intrusive,  andesitic  dyke,  some  120  feet  in  width,  occurs  as  a  bold, 
precipitous  bluft'  reaching  a  height  of  more  than  50  feet  above  a  wide  bench  on  the  southerly 
slope  of  the  mountain.  The  surface  of  this  dyke  shows  many  fi.ssures  which  apparently  main- 
tain continuity  both  vertically  and  along  their  strikes.  These  fissures  all  contain  such  copper 
minei-ials  as  chaleiicite,  bornite,  a  little  native  copper,  and  a  good  deal  of  stain  from  copper 
carbonates.  All  the  indications  point  to  the  existence  of  a  large  amount  of  low-grade  copper 
ore. 

The  fractures  \ary  in  width  from  a  few  inches  to  about  2  feet,  and  there  are  several  of 
them  within  a  width  of  70  feet.  The  spaces  on  the  surface  of  the  dyke  between  the  fractures 
show  considerable  mineralization  across  the  entire  width  of  70  feet,  but  across  16  feet  6  inches 
on  the  north-east  side  of  the  face  of  the  dyke  the  mineralization  is  more  pronounced  than  across 
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the  adjoining  54  feet  towards  the  south-west.  No  bla.sting  lias  been  done  on  the  face  of  the 
bliitl'  to  the  south-west,  altliough  tlie  dyke  is  about  50  feet  wider.  The  remainder  of  the  width 
of  the  dyke,  about  50  feet  faither  to  the  south-west,  shows  practically  little  effect  from  any 
mineralizing  agency  so  far  as  appears  from  an  examination  of  the  surface. 

The  south-east  face  of  the  dyke  has  been  blasted  off  and  the  mineral  quarried  for  a  width 
of  70  feet  to  a  height  of  about  30  feet.  All  of  the  material  so  broken  down  has  accumulated 
at  the  foot  of  the  bluff.  This  represents  quite  a  large  tonnage  of  low-grade  ore  from  which 
could  be  sorted  several  tons  of  high  grade,  the  remainder  being  of  too  low  a  grade  to  stand 
shipping,  even  if  good  transportation  facilities  existed. 

It  appeared  doubtful  whether  sorting  would  pay,  and,  as  it  is  practically  impossible  to 
mine  the  narrow  stringers  separately,  an  average  sample  was  taken  with  a  hammer  and  moil 
across  a  width  of  16  feet  6  inches  of  the  face  of  the  dyke  which  assayed  :  Gold,  trace  ;  silver, 
1  oz. ;  copper,  3.8  per  cent. ;  showing  it  to  represent  ore  of  commercial  grade. 

The  rest  of  the  face  of  the  quarry,  54  feet  in  width,  was  not  sampled  ;  although  the 
mineralization  there  was  not  <|uite  as  strong  as  across  the  section  sampled,  yet  it  seemed 
sufficient  to  warrant  mining  if  transportation  and  smelting  facilities  were  favourable. 

The  outcroppings  on  the  top  of  the  bluff  were  followed  for  some  considerable  distance 
until  the  snow-line  was  reached  ;  where  the  rocks  were  bare,  the  same  conditions,  with  regard 
to  structure  and  width,  apparently  prevailed.  The  dips  of  the  fractures  containing  the  copper 
minerals  are  vertical,  while  the  dip  at  the  contact  between  the  andesitic  dyke  and  a  soft  rock, 
resembling  a  black  ferruginous  sandstone,  is  at  an  angle  of  75  degrees.  The  dyke  cuts  the 
strata  of  the  slate  almost  at  right  angles,  the  strike  of  the  slate  being  N.  70°  E.,  with  the  dip 
of  the  strata  at  an  angle  of  75°  towai'ds  N.  20°  W. 

Xo  work  was  found  on  any  other  of  the  mineral  claims  belonging  to  the  group  ;  it  was 
said  afterwards,  by  one  of  the  owners,  that  practically  all  of  the  work  had  been  seen,  but  not 
all  of  the  outcroppings. 

The  distance  fi-om  the  Xorth  West  group  northerly  to  the  head  of  Kleanza  creek  across 
the  range  of  mountains  forming  the  divide  between  that  creek  and  the  Zymoetz  river  is  only 
about  three  miles  in  a  direct  line.  It  is  in  this  range  of  mountains  that  a  great  deal  of 
prospecting  has  been  done  and  about  thirty  mineral  claims  located.  Had  the  examination 
been  made  about  a  month  later,  the  divide  could  easily  have  been  crossed,  the  summit  being 
about  5,600  feet  elevation,  although  some  of  the  peaks  reach  nearly  8,000  feet,  but  the 
snowslides  were  so  active  at  the  time  that  any  such  attempt  would  have  been  foolhardy. 

From  the  bridge  across  Salmon  river  to  the  bridge  across  the  Zymoetz  river  at  the  big 
bend,  a  distance  of  about  nine  miles,  there  have  been  no  mineral  claims  reported,  except  near 
the  25-niile  post,  where  a  group  of  claims  was  located  some  years  back.  Here  a  bluff  on  the 
river-bank  was  found  to  contain  some  particles  of  native  copper,  but  no  work  had  been  done, 
which  is  to  be  regretted,  since  it  is  possible  that  thoroughly  systematic  prospecting  might 
have  been  followed  by  gratifying  results.  The  countiy-rock  crossed  for  about  a  mile  between 
the  25-  and  26-mile  posts  is  made  up  of  volcanics,  some  having  amygaloidal  structure  and 
showing  considerable  mineralization,  but  easterly  from  the  2G-miIe  post  to  the  bridge  at  the 
30-mile  post  the  rock  formation,  traversed  by  the  trail,  is  chiefly  made  up  of  conglomerate  and 
sedimentary  rocks,  with  the  conglomerate  overlying  red  feldspathic  sandstone  and  shale  of  a 
purplish  tint. 

Treasuke  Mountain. 

The  mountain  range,  locally  known  as  Treasure  mountain,  which  I'ises  between  this 
portion  of  the  Zymoetz  river  and  Kleanza  creek,  presents  many  characteristics  similar  to  those 
found  on  the  Xorth  Went  group  at  the  head  of  Salmon  river.     Kleanza,  or  Gold  creek,  as  it  is 
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locally  called,  has  its  source  in  Summit  lake  and  the  several  tributaries  which  he.ad  in  the 
northerly  slopes  of  Treasure  mountain.  A  good  horse-trail  connects  this  section  with  the 
Zymoetz  river  and  also  with  Kitsalas  village,  about  twenty  miles  west  from  Summit  lake. 

This  range  of  mountains,  of  which  one  of  the  loftiest  peaks  is  locally  called  Treasure 
mountain,  is  extremely  rugged,  with  precipitous  slopes,  deep  basins  caused  by  erosion,  and 
manv  small  watercourses  flowing  from  glaciere  on  the  summits.  Above  an  elevation  of  about 
3  000  feet  there  is  no  timber  whatever ;  on  the  lower  slopes  there  is  an  ample  supply  of 
hemlock,  cedar,  and  balsam  for  mining,  building,  and  fuel. 

The  climatic  conditions  are  those  usually  found  in  high  mountain  ranges  :  heavy  snow- 
storms may  be  expected  on  the  summits  almost  any  month  in  the  year,  as  well  as  rain  and  fog 
at  lower  levels.  Two  trips  had  to  be  made  into  this  section,  as  in  June  the  danger  from 
snowslides  rendered  any  attempt  to  reach  the  summits  impracticable,  but  with  proper  camp 
accommodations  and  precautions  taken  to  secure  miners  against  danger  from  snowslides,  work 
could  be  carried  on  during  eveiy  month  in  the  year. 

Tlie  lack  of  transportation  is  the  great  drawback.  When  the  Grand  Trunk  Pacific 
Railway  Company  had  surveys  made  up  the  Zymoetz  river  and  grading  was  commenced  near 
Copper  City  some  years  ago,  this  section  was  the  scene  of  much  acti\-ity,  since  it  would  have 
been  comparatively  easy  to  construct  a  system  of  aerial  tramways  for  transporting  ores  from 
Treasure  mountain  to  the  Zymoetz  river.  However,  since  the  Grand  Trunk  Pacific  Company 
abandoned  the  Zymoetz  river  route,  the  development  of  this  mineral-bearing  section  has  been 
practically  at  a  standstill,  and  owners  of  mineral  claims  have  been  merely  performing  the 
necessaiy  assessment-work. 

This  property  is  located  on  the  north  side  of  and  also  on  the  summit 
Wells  Group,  of  Treasure  mountain  at  elevations  ranging  from  4,300  to  5,600  feet  above 
sea-level.  There  are  seven  mineral  claims  in  the  group,  named  as  follows  : 
The  Grizzly  Circus,  Wells,  Simmer  and  Jack,  Andesite,  Mesozoic,  Giant  Ponxler,  and  Imogen. 
These  are  owned  by  Lee  Bethuren,  J.  D.  Wells,  and  Eli  T.  H.  Hamblet,  of  Kitsalas.  In 
addition  to  the  group,  there  are  four  claims  in  which  the  same  owners  are  also  interested — the 
Ethel,  Sampson,  Pauline,  and  Veroyia  mineral  claims.  Some  of  the  boundaries  of  these  join 
the  boundaries  of  the  gi'oup,  but  these  last-named  claims  had  not  been  included  in  July,  1914. 

The  property  is  reached  by  a  branch  from  the  main  Kleanza  trail,  the  forks  being  at  the 
west  end  of  Summit  lake.  From  this  point  the  course  of  the  South  fork  of  the  Kleanza  is 
followed  up  to  its  head;  there  the  trail  crosses  the  north-east  spur  of  Treasure  mountain,  in  a 
pass,  at  an  elevation  of  4,600  feet  above  sea-level,  descending  300  feet  down  the  mountain-side 
overlooking  the  head  of  Bell  creek,  a  tributary  of  the  Zymoetz  river,  and  follows  around  a 
bench  in  an  easterly  direction  to  the  Grizzly  Circus  mineral  claim,  a  distance  of  about  two 
miles  and  a  half. 

The  first  mineral  seen  on  the  property  was  at  this  point,  where  an  outcropping  of  quartz, 
heavily  stained  with  copper  carbonates,  is  exposed  crossing  a  small  watercourse,  but  until  some 
prospecting-work  has  been  done,  no  material  data  can  be  gleaned  as  to  the  extent,  strike,  or 
dip,  since  the  outcropping,  as  expo.sed,  did  not  show  its  full  width  nor  suflicient  length. 

From  this  point  the  trail  was  followed  on  to  the  adjoining  mineral  claim,  the  Wells;  on 
this  claim,  at  an  elevation  of  4,600  feet  and  about  500  feet  from  the  north-east  side  line  and 
200  feet  from  the  south-east  end  line,  near  a  big  snowslide,  attention  was  directed  to  an  out- 
crop of  copper  ore  at  the  contact  between  two  igneous  rocks,  one  slightly  porphyritic,  probably 
an  andesite  porphyrite;  the  other  a  well-defined  intrusive  dj-ke  veiy  similar  to  the  dyke 
described  as  occurring  on  the  Xorlh  We^t  group. 
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The  width  of  this  dyke  is  35  feet ;  a  portion  of  it  liius  been  subjected  to  fissuriiig  and 
-liearing  movements,  and  the  fractures  thus  formed  are  filled  with  chalcocite  and  bornite  ore. 
These  fissures  are  exposed  in  a  large  open-cut  200  feet  above  where  the  outcroppings  were  first 
>een,  antl  were  ii\c  in  number,  occuriing  in  a  width  of  4  feet  .'i  inches  of  dyke,  and  in  which 
the  aggregate  width  of  ore  is  1  foot.  A  sample  taken  from  this  width  assayed  :  Gold,  O.OG 
oz.;  silver,  6.0  oz.;  copper,  13.7  percent. 

From  this  open-cut  the  line  of  strike  of  the  vein  followed  the  course  of  a  gulch  that  was 
partially  filled  with  a  snowslide,  but  the  owners  of  the  property  had  employed  men  to  shovel 
snow  at  several  places  up  tlie  gulch  where  open-cuts  had  been  made  in  past  seasons,  so  that  it 
was  thereby  possible  to  foi'm  a  fairly  accurate  opinion  of  the  possibilities  of  the  prospect. 
The  difference  in  altitude  between  the  open-cut  where  the  sample  referred  to  was  taken  and 
the  summit  of  the  dyke  at  the  top  of  the  gulch  is  800  feet,  and  bv  horizontal  distance  between 
the  two  points  is  about  600  feet. 

Sufficient  outcroppings  were  seen  to  justify  the  conclusion  that  the  fissured  zone  in  the 
dyke  maintained  continuity  up  the  gulch,  but  whether  the  ore-bodies  in  the  fissures  are 
persistenth'  continuous  or  whether  they  are  lenticular  cannot  be  stated,  as  in  so  many  places 
in  the  gulch  the  snow  formed  a  deep  covering,  as  it  did  also  on  the  summit,  except  at  one  point 
where  the  dyke  forms  a  bold  bluff,  in  which  outcroppings  of  copper  minerals  occur. 

A  long  open-cut  has  been  made  across  the  face  of  the  bluff  referred  to,  which  e.xposes 
mineralization  in  the  dyke  to  the  foot  of  the  bluff,  to  a  depth  of  15  or  20  feet  and  for  a  width 
of  34  feet  :  this  represents  a  diagonal,  rather  than  a  right-angle,  crosscut  across  the  face  of  the 
dyke.  The  Assuring  in  this  face  was  pronounced,  but,  as  the  fractures  were  quite  narrow  and 
numerous,  it  seemed  to  be  impossible  to  attempt  to  mine  profitably  unless  the  whole  width 
that  carried  mineral  was  included. 

In  order  to  ascertain  the  average  values  represented  by  the  mineralization,  two  samples 
were  taken  across  the  face  of  the  open-cut ;  one  represented  a  fair  average  across  23  feet  6 
inches  on  the  north-east  end  of  the  open-cut.  This  assayed:  Gold,  trace;  silver,  0.6  oz.; 
copper,  0.8  per  cent.  The  other  sample  represented  a  fair  average  across  8  feet  adjoining  and 
south-west  from  the  first  sample.  This  assayed:  Gold,  trace;  silver,  0.4  oz.;  copper,  0.5  per 
cent. 

Owing  to  the  snow  covering  the  surface  between  the  e.xposures  of  the  ore  in  the  gulch 
and  the  outcroppings  last  described,  it  was  impossible  to  trace  the  connection,  if  any  exists, 
between  them. 

The  owners  af  the  We/Is  group  have  confined  all  the  work  to  the  showings  described 
occurring  on  the  WeUs  claim,  and,  although  they  reported  outcroppings  of  ledges  showing 
copper-bearing  minerals  on  other  claims  in  the  group,  the  snow  covered  the  surface  of  these 
claims  to  such  a  depth  as  to  render  any  examination  impossible. 

This  group  of  five  mineral  claims  is  located  in  a  south-easterly  direction 
Montana  Group,  from  the  IFel/s  group,  and  about  a  mile  and  a  half  distant,  but  across  the 
summit  of  another  spur  of  Treasure  mountain.  Owing  to  the  extremely 
bad  weather  during  the  visit  to  Treasure  mountain,  the  writer  was  unable  to  examine  this 
property,  although  he  waited  for  some  daj-s,  during  which  snow-  and  rain  storms  with  heavy 
fogs  in  the  mountains  prevailed  continuously. 

This  group,  consisting  of  six  claims,  is  owned  by  T.  H.  Large,  J.  Dyer, 

Copper  King      M.  H.  Large,  and  E.  J.  Large,  of  Prince  Rupert.     The  property  is  located 

Group.  on  the  summit  of  the  northern  spur  of  Treasure  mountain  at  an  elevation 

of  nearly  5,000  feet  above  sea-level,  or  about  400  feet  higher  than  the  pass 
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at  the  head  of  the  South  fork  of  Kleanza  creek.  It  is  reached  by  the  same  trail  as  the  Wells 
group,  except  that  to  reach  the  Copper  King  the  traveller  branches  oiF  to  the  north  from  the 
summit  of  the  pass  up  the  mountain. 

The  absence  of  all  of  the  owners  and  the  fact  that  the  guide  employed  had  never  been  on  the 
property  made  any  examination  of  the  property  impossible.  From  information  later  received 
from  the  owners,  it  would  appear  that  there  were  outcroppings  of  copper  minerals  very  similar 
to  those  seen  on  the  Xorth  West  and  Wells  groups,  but  that  there  had  been  too  little  develop- 
ment-work done  to  determine  any  material  facts. 

This  group  contains  three  mineral  claims — the  Lake  View,  Av07i,  and 
Avon  Group.  Maple  Leaf,  owned  by  R.  Lowrie,  of  Usk — and  is  situated  on  a  small 
tributary  of  the  South  fork  of  Kleanza  creek  about  half  a  mile  above  the 
forks.  The  country-rock  is  a  green  andesite  lying  nearly  horizontal  and  in  places  much  altered. 
To  the  east  there  is  an  intrusion  of  granitoid  rock,  and,  apparently,  a  dj^ke  from  which  occurs 
on  the  Avon  claim,  about  40  feet  wide,  in  which  is  much  garnetite,  quartz,  calcite  in  well- 
defined,  large  crystals,  and  some  brecciation.  These  rocks  form  the  gangue  material  in  a 
mineralized  zone  in  the  dyke,  in  which  occur  the  following  minerals  :  Chalcocite,  bornite, 
chalcopyrite,  iron  pyrites,  and  copper  carbonates. 

Some  open-cuts  had  been  made  exposing  the  mineralization,  but  the  work  is  insufficient  to 
demonstrate  the  prospective  value  of  the  propertj-  from  a  mining  standpoint ;  in  fact,  nothing 
more  can  be  said  than  that  on  this  group  of  claims  there  are  such  showings  of  mineralization 
as  to  commend  the  property  as  a  prospect  with  possibilities. 

This  group  contains  the  following  named  mineral  claims  :  Princess, 
Peerless  Group.  Windy  Zone,  Mountaineer,  Peerless,  Empress,  Wolverine,  und  Ideal.  At  the 
time  the  property  was  visited,  on  July  26th,  it  was  held  under  bond  by  Dr. 
Reich,  of  New  York,  together  with  nine  other  mineral  claims  which  adjoin  the  Peerless  group. 
This  property  is  situated  on  the  northern  slope  and  extends  over  the  extreme  summit  of 
Treasure  mountain  at  elevations  from  about  2, .500  to  5,000  feet  above  sea-level.  As  most  of 
the  trails  were  either  buried  deep  by  snowslides  or  had  been  cut  across  snowslides  and 
obliterated  by  heavy  rains  and  summer  snow,  it  was  a  most  difficult  proposition  to  examine, 
because  of  the  precipitous  slope  of  the  mountains,  the  many  deep  gulches  with  practically 
vertical  sides,  and  immense  snow  and  rock  slides.  Two  attempts  were  made,  the  first  in  June 
and  the  second  at  the  latter  end  of  July,  to  thoroughly  examine  the  occurrence  of  the  ledges 
of  mineral  that  have  been  expo.sed  and  the  work  done  on  this  group,  but  on  account  of  snow 
and  fog  it  had  to  be  given  up  after  only  a  partial  examination. 

The  country-rock  is,  for  the  most  part,  greenish-  and  reddish-coloured  andesite.  There 
has  been  very  much  disturbance,  as  evidenced  by  the  large  number  of  intrusive  dykes,  and 
these  usually  show  effiscts  from  Assuring  and  shearing,  similar  to  the  conditions  already  referred 
to  on  the  other  groups  of  mineral  claims  in  this  same  range  of  mountains.  Usually  the  fissured 
zones  have  their  lines  of  strike  from  north-west  to  south-east  at  varying  angles,  but  some  of 
them  strike  almost  at  right  angles  to  this  course  and  indicate  the  occurrence  of  a  system 
of  Assuring  radiating  from  some  common  point.  The  dips  are  nearly  vertical  where  any 
determination  could  be  arrived  at. 

There  have  been  several  open-cuts  made  to  expose  the  fissured  zones  in  some  of  the  dykes. 
All  of  these  fissures  contain  bodies  of  such  copper  minerals  as  chalcocite,  bornite,  carbonates, 
and  some  chalcopyrite  in  a  gangue  of  quartz  usually  associated  with  calcite,  the  latter  being  in 
well-defined  and  often  quite  large  crystals  measuring  several  inches  across  the  faces. 
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It  was  not  practicable  to  make  a  systematic  sampling  of  these  several  show  iiigs,  from  many 
of  which  very  high-grade  specimens  of  chalcocite  and  bornite  can  be  obtained,  but  these  would 
not  represent  an  average  of  the  ore-body,  as  it  would  have  to  be  mined,  as  usually  this  high- 
graile  oi-c  occurs  as  kidneys  or  lenses  in  the  fissures  more  or  less  regularly  deposited  throughout 
the  gangue  material.  Where  so  many  mineral  showings  are  exposed,  as  is  the  case  on  this 
group  of  claims,  such  a  systematic  sampling  is  necessary  in  order  to  avoid  misleading  results. 

The  ore  from  the  Peerlesn  group  could  be  transported  by  aerial  tramway  to  the  Zymoctz 
river  or  Kleanza  creek,  but  the  distance  to  the  latter  would  be  much  less  than  to  the  former. 
The  probabilities  of  railroad-construction  along  either  of  these  streams,  whether  to  connect  with 
the  Grand  Trunk  Pacific  or  as  an  independent  roiid  with  its  ocean  terminus  at  Kitimat,  are 
problems  for  future  considenvtion  and  will  depend  upon  the  tonnage  available.  Consequently, 
it  is  mt)st  advisable  that  the  mineral  claims,  especially  where  the  indications  for  large  tonnage 
are  as  pronounced  as  they  are  on  the  Xorlh  West,  Wells,  Peerless,  and  other  groups  in  this  range 
of  mountains,  should  be  systematically  developed  by  such  work  as  will  show  the  available  "  ore 
in  sight,"  together  with  the  values  such  ore  will  average  when  mined. 

The  opinion  of  the  writer  is  that  a  number  of  the  mineralized  dykes  in  this  section  will 
produce  a  large  tonnage  of  low-grade  ore,  and  that  it  will  be  found  more  advisable  to  develop 
with  that  end  in  view  than  to  attempt  to  mine  for  the  high  grade,  which  will  undoubtedly 
produce  only  a  limited  tonnage,  such  as  would  not  be  as  attractive  to  railroad-builders  as  the 
larger  tonnage,  although  of  lower  grade. 

Summit  Creek. 

Returning  to  the  main  trail  up  the  Zymoetz  river,  where  that  river  is  crossed  by  a  sub- 
stantial bridge  at  the  confluence  of  Summit  creek,  about  thirty  miles  from  Copper  City,  this 
trail  was  followed  up  Summit  creek  in  a  north-easterly  direction  about  eight  miles  to  the  iron- 
ore  claims  located  some  years  back  by  Mansel  Clarke,  a  prospector  from  Prince  Rupert,  and 
later  sold  by  him  to  the  North  Pacific  Iron  Mines,  Limited,  of  Prince  Rupert. 

The  trail  follows  near  and  on  the  north  side  of  Summit  creek  for  five  miles  ;  there  the 
creek  is  crossed  on  a  good  bridge  ;  the  trail  then  continues  along  the  south  side  of  the  creek  to 
the  summit  and  headwaters  of  the  Telkwa  river. 

The  mountain  ranges  on  both  sides  of  Summit  creek  are  rugged,  with  some  extensive 
glaciers  within  sight,  from  which  rapid  mountain  streams  flow  carrying  large  volumes  of  water. 

The  rocks  at  the  mouth  of  the  Summit  creek  are  red  to  purplish  sedimentaries,  but,  a 
short  distance  up  the  creek,  granites  and  granitoid  rocks  occur  with  which  are  associated 
porphyrites  and  andesites. 

The  igneous  rocks  were  found  to  continue  to  a  point  near  the  37-mile  post,  where  they 
form  a  contact  with  altered  sedimentaries  very  much  stained  with  iron  oxide,  and  it  is  in  this 
formation  that  extensive  deposits  of  iron  ore  occvir. 

The  property  owned  by  this  company  is  situated  on  the  north  side  of 
North  Pacific  Summit  creek  and  contains  nine  claims  covering  a  total  area  of  approxi- 
Iron  Mines,  Ltd.  mately  .37.3  acres,  and  extending  from  the  creek  up  the  south  slope  of  the 
mountain  from  an  elevation  of  2,600  feet,  the  lowest  point  where  the  iron 
ore  outcrops,  to  about  3,000  feet  above  sea-level.  The  claims  comprising  this  property  are  : 
The  Limonite,  Iron  Mountain,  Iron  Valley,  Iron  Horse,  Old  Ironsides,  Iron  Stream,  Iron 
Mask,  Iron  Slope,  and  Iron  Rid(je.  These  claims  are  located  in  a  solid  block,  the  first  three 
being  located  along  the  creek  from  west  to  east  in  the  order  named,  with  the  second  three 
joining  on  the  north,  then  two  adjoining  farther  north,  and  the  ninth  (the  /row  Ridge) 
occupying  a  portion  of  the  summit  of  the  ridge  still  farther  north,  but  adjoining  the  Iron 
Mask  on  that  side. 
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The  out-croppings  of  iron  ore  near  the  creek-bed  on  the  Iron  Mountain  claim  were  traced 
diagonally  across  that  claim  on  to  the  Old  Ironsides  to  the  north,  and  from  there  to  the  west 
on  the  Iron  Horse  claim.  For  the  most  part  these  out-croppings  cover  a  very  large  acreage  of 
swampv  "round  on  a  bench  about  200  feet  higher  than  the  level  of  the  creek-bed,  and  on  the 
Old  Ironsides  claim  the  ore  also  covers  the  face  of  a  prominent  bluff  which  has  a  width  of  about 
200  feet  at  the  base  and  rises  to  a  height  of  some  .300  feet. 

A  number  of  open-cuts  and  trenches  have  been  made  at  points  around  the  boundaries  of 
the  deposit,  but  no  drilling  has  been  yet  done  to  determine  the  depth  on  the  swampy  bench, 
so  that  there  is  not  yet  sufficient  development  to  warrant  an  estimate  as  to  the  tonnage  avail- 
able. There  is  no  question  but  that  the  quantitj^  of  iron  ore  is  great,  and  from  the  examination 
made  it  is  considered  that  the  estimate  of  7,500,000  tons  made  by  John  V.  Rittenhouse,  of 
Seattle,  one  of  the  owners,  may  not  be  excessive. 

The  analysis  of  the  several  samples  indicate  that  this  ore  should  be  classed  as  a  limonite 
rather  than  what  is  commonly  known  as  bog-iron  ore  :  according  to  Dana's  classification  where 
the  phosphorus  content  of  the  ore  is  a  negligible  quantity,  such  distinction  should  be  made  for 
the  reason  that  a  better  quality  of  iron  can  be  made  from  limonite  than  from  bog-ore.  A 
sample  taken,  representing  a  fair  average  of  the  solid  ore  in  the  deposit  at  a  depth  of  about  15 
feet  and  about  30  feet  in  the  surface  outcropping,  assayed  :  Iron,  51  per  cent. :  phosphorus, 
none;  sulphur,  1.7  per  cent. ;  silica,  2  per  cent. 

Another  assay  made  from  a  sample  submitted  to  the  Provincial  Mineralogist  at  Victoria 
by  the  owner  gave  the  following  returns  :  Iron,  50.6  per  cent. ;  sulphur,  0.8  per  cent.  : 
phosphorus,  none;  silica,  1.7  per  cent. 

Other  assays  made  from  samples  analysed  by  Falkenburg  and  Laucks,  of  Seattle,  gave  the 
following  returns:  Iron,  53.2,  53.2,  and  54  percent.  ;  sulphur,  2.65,  1.89,  and  1.15  per  cent. ; 
phosphorus,  0.0016,  0.014,  and  0.002  per  cent. ;  silica,  1.31,  1.62,  and  1.04  per  cent. 

From  the  foregoing  analyses  it  will  be  seen  that  this  iron  ore  comes  well  within  the 
"  Bessemer  limit  "  for  the  manufacture  of  steel  or  for  car-wheel  iron. 

At  the  present  time  this  property  is  handicapped  by  the  lack  of  transportation,  but  the 
Grand  Trunk  Pacific  Railway  Company  has  had  a  preliminary  survey  made,  and  from  that 
data  the  length  of  this  raih-oad  from  the  property  to  Copper  City,  on  the  main  line  of  the 
Grand  Trunk  Pacific  Railway,  would  be  about  sixty  miles.  The  writer  was  informed  by  C.  C. 
van  Arsdol,  chief  engineer  of  the  Grand  Trunk  Pacific  Railway  Company,  that  it  was  perfects 
feasible  to  construct  a  railroad  through  this  portion  of  the  country  via  the  Zymoetz  River 
route  for  local  freight-haulage,  but  that  there  were  difficulties  to  be  surmounted  which  made 
it  inadvisable  to  incorporate  that  section  in  a  transcontinental  route. 

The  property  is  very  favourably  situated  with  regard  to  timber  for  mining,  fuel,  and  a 
fair  supply  for  lumber,  the  varieties  being  of  hemlock  and  balsam,  as  well  as  some  cedar.  The 
water-supply  furnished  by  Summit  creek  would  be  ample  for  all  purposes,  even  to  developing 
power  for  a  plant  of  considerable  magnitude. 

Mansel  Clarke,  the  discoverer  and  locator  of  this  property,  informed  the  writer  that  he  had 
found  other  outcroppings  of  both  magnetite  and  limonite  iron  ore  for  a  distance  of  about  nine 
miles  in  a  N.  75°  E.  direction,  or  on  the  extreme  summit  at  the  headwaters  of  the  Telkwa 
river,  but  could  not  find  any  deposits  that  would  begin  to  approach  in  extent  the  body  on  the 
group  of  mineral  claims  examined. 

G,\BHiEL  Creek  Co.\lfield. 

Kitnaiakwa  creek  flows  into  the  Zymoetz  river  from  the  south  about  three  miles  below 
the  mouth  of  Summit  creek.     At  the  28-mile  post  on  the  main  trail  near  the  mouth  of  the 
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Kitiiaiakwa  river  a  cable  has  been  stretched  across  the  Zj'iiioetz  river  with  a  cage  attached. 
A  tniil  hivs  been  built  up  the  Kitiiaiakwa  to  its  junction  with  Gabriel  creek,  and  up  that  creek 
to  a  group  of  claims  staked  for  coal. 

An  alternative  route  to  thi.s  coalfield  is  by  a  trail  cut  from  the  east  side  of  the  bridge 
across  the  Zynioetz  river  ;  thence  in  a  south-eastcrlv  direction  after  crossing  .Suniniit  creek 
near  its  mouth  to  the  main  trail  up  Gabriel  creek.  On  the  south  side  of  Summit  creek  a  wide 
belt  of  purple-coloured  shale  and  red  feldspathic  sandstone  occurs,  with  the  line  of  strike  of 
the  strata  N.  40°  W.  and  dip  at  an  angle  of  about  50  degrees  towards  the  north-east. 

At  a  point  in  the  steep  northern  bank  of  the  creek  at  an  elevation  of  about  i',l'00  feet 
above  sea  level,  and  about  two  miles  and  a  half  above  the  mouth  of  Gabriel  creek,  there  are 
the  outcroppings  of  three  seams  of  black  shale  with  some  coal,  each  about  12  inches  thick, 
with  clay-partings  of  about  the  same  thickness.  These  coal-seams  occur  between  the  red 
feldspathic  sandstone  for  the  roof  and  a  clay  floor  which  overlies  a  black  carbonaceous  shale. 
The  line  of  strike  of  the  coal-seams  is  about  N.  30°  \V.  and  the  dip  is  at  an  angle  of  about  -10 
degrees  towards  N.  60  °  E. 

Some  serious  attempts  have  been  made  to  prospect  the  coal-seams  by  driving  three  adits 
at  two  levels.  The  upper  is  about  40  feet  above  the  bed  of  the  creek  and  the  lower  is  just 
above  high-water  mark.  Neither  of  these  adits  were  in  a  condition  to  be  examined  thoroughly, 
being  nearlj'  full  of  clay  from  caving,  but  the  lower  one  was  entered  for  a  distance  of  63  feet ; 
the  face  of  the  adit,  however,  was  apparently  a  considerable  distance  farther.  This  adit  was 
started  to  crosscut  the  formation  for  the  purpose  of  exposing  the  coal-seams  that  outcropped  at 
about  30  feet  higher  elevation,  but,  judging  from  the  material  on  the  dump,  apparently  the 
adit  had  not  been  driven  far  enough  to  accomplish  this.  The  adit  so  far  as  could  be  seen 
along  the  63  feet  examined,  was  driven  through  a  sand  and  gravel  bank  most  of  that  distance. 
At  about  63  feet  in  from  the  portal  of  the  adit  seams  of  clay  and  black  shale  were  exposed, 
but  bevond  that  point  the  adit  could  not  be  examined  because  the  walls  and  roof  had  caved. 
A  sample  of  the  clay  was  taken  for  analysis  to  ascertain  if  it  was  a  fireclay,  but  this  test 
showed  that  it  was  not,  and  that  it  could  only  be  used  for  making  ordinary  red  brick. 

The  upper  workings  consisted  of  two  short  adits,  both  driven  on  the  same  level  and 
parallel  to  each  other,  with  only  a  few  feet  intervening  between  the  portals.  Both  of  these 
had  been  driven  under  an  outcropping  of  coal,  but  neither  of  the  adits  could  be  entered,  as 
thev  were  filled  up  by  material  that  had  caved  in  from  the  walls  and  roof. 

At  the  entrance  of  one  of  these  adits  the  three  seams  of  shale  and  coal  with  clay  partings 
could  be  seen,  and  from  these  two  samples  were  taken  which  were  found  by  analysis  to  contain 
the  following  : — 


Sample. 

Moisture. 

Volatile 

Cunibustible 

Matter. 

Fixed 
Carbon. 

Ash. 

Coal 

Shale  and  coal 

Per  Cent. 

7.9 

10.0 

Per  Cent. 

18.9 

8.5 

Per  Cent. 

38.9 

0.1 

Per  Cent. 
.34.0 
81.4 

As  there  had  been  no  other  prospecting-work  done  on  any  of  the  several  claims  staked,  it 
was  not  possible  to  obtain  any  accurate  data  as  to  the  extent  of  the  coal-measures  in  this  field, 
but  apparently  they  occupy  a  narrow,  isolated  belt,  and  that  their  extent  along  the  line  of 
strike  reaches  to  the  neighbourhood  of  the  bridge  across  the  Zymoetz  river.     Outcroppings  of 
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rock  are  scarce,  but  at  one  point  on  the  trail  a  patch  of  grey  sandstone  was  found  with  ammonite 
fossils.  From  the  position  of  the  coal-outcroppings  on  Gabriel  creek,  together  with  its  strike 
and  dip,  it  would  appear  that  the  grey  sandstone  underlaid  the  coal-seams,  but  at  what  depth 
is  almost  impossible  to  say  until  boreholes  are  made. 

The  varieties  of  timber  present  are  principally  hemlock  and  balsam,  and  the  supply  is 
sufficient  for  mining  and  fuel  puiposes  for  several  years  to  come. 

Gabriel  creek  carries  a  considerable  volume  of  water,  and  at  one  point,  near  the  coal-out- 
crops, at  an  elevation  of  2,200  feet,  has  an  abrupt  fall  of  about  60  feet,  and  below-  the  falls 
flows  through  a  box  canyon  for  a  considerable  distance.  The  difference  in  elevation  between 
Gabriel  creek  at  the  falls  and  the  Zymoetz  river  at  the  mouth  of  the  Kitnaiakwa  is  1,000  feet, 
the  distance  being  about  three  miles. 

Twelve-mile  Creek — Kleanza  Creek. 

Twelve-mile  creek  flows  into  Kleanza  creek  from  the  south  near  the  12-mile  post  on  the 
main  trail  between  the  village  of  Kitsalas  and  the  bridge  across  the  Zymoetz  river  on  the  Copper 
City-Bulkley  Valley  main  trail. 

The  Lucky  Jim  group  of  mineral  claims  consists  of  the  Josie,  Lucky 
Lucky  Jim  Group.  Jim,  Grey  Wolf,  Silver  Hill,  and  Blue  Bird  claims,  owned  by  Fred  Forrest 
and  J.  Gagne.  The  Lucky  Jim  claim,  the  earliest  location,  was  staked  in 
1908;  the  Grey  Wolf,  adjoining  the  Lucky  Jim  on  the  south,  was  staked  in  1909,  and  the  other 
claims  later.  The  discovery  post  on  the  Lucky  Jim  claim  is  on  an  outcropping  of  three  narrow 
stringers  containing  iron,  chalcocite,  bornite,  epidote,  and  chlorite. 

The  country-rock  is  a  fine-grained,  dark-coloured  igneous  rock,  probably  a  porphyrite ; 
apparently  this  is  a  very  wide  dyke,  a  portion  of  which  has  been  sheared  and  fissured  ;  there 
are  many  slickensided  cleavage-planes,  indicating  considerable  movement  after  the  formation 
of  the  dyke.  The  line  of  Assuring  can  be  traced  for  some  distance  in  a  northerly  direction,  but 
to  the  south  is  hidden  by  slide-rock.  The  lines  of  strike  of  the  three  main  fissures  vary  from 
N.  40°  W.  to  N.  5°  E.  The  dips  are  at  angles  of  from  5.5  to  78  degrees  towards  the  north- 
east, N.  65°  E.,  and  N.  85°  W. 

Near  the  discovery  post,  where  two  open-cuts  have  been  made,  the  fissures  carrying  mineral 
spread  out  in  the  shape  of  a  fan.  The  distance  between  the  two  outside  stringers  is  22  feet, 
with  the  rock  in  the  intervening  space  verj-  much  crushed,  altered,  and  almost  schistose,  but 
in  the  floor  of  one  open-cut,  15  feet  long  by  18  feet  deep,  the  Assuring  appears  to  have  narrowed 
to  a  width  of  3  feet,  with  the  mineralization  disseminated  through  that  width.  At  an  elevation 
of  1,900  feet  above  sea-level  and  60  feet  below  the  outcropping,  an  adit  has  been  driven  nearly 
60  feet  in  a  N.  5°  E.  course,  following  the  strike  of  the  middle  stringer  as  it  shows  on  the  sur- 
face, and  apparently  exposing  that  stringer  of  mineral  at  the  adit  level.  Towards  the  face  of 
the  adit  the  mineralization  has  the  same  appearance,  as  far  as  being  disseminated  through  the 
dyke  is  concerned,  as  in  the  floor  of  the  open-cut,  with  the  fissured  portion  of  the  dyke  decreased 
to  a  width  of  4  feet  6  inches.  An  average  sample  taken  at  the  face  of  the  adit  across  that 
width  showed  it  to  contain  only  traces  of  gold,  silver,  and  copper.  Although  at  that  particular 
point  the  mineralization  is  of  too  low  grade  to  give  the  property  any  commercial  value,  it  does 
not  necessarily  follow  that  all  of  the  mineralized  material  in  the  drift  adit  is  of  equally  low 
grade,  but  it  is  shown  how  very  advisable  it  would  be  to  .sample  the  material  systematically  in 
order  to  ascertain  what  values  are  contained  before  doing  further  work. 

There  is  no  question  but  tliat  the  minei'al  in  the  narrow  stringers  will  carry  values,  but 
it  is  doubted  if  mining  operations  could  be  profitably  carried  on  bj-  mining  the  stringers  sepa- 
rately, or  whether  it  would  pay  to  hand-sort  the  ore  as  much  as  would  be  necessary. 
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On  the  Grey  Wolf  mineral  claim  an  incline  shaft  has  been  sunk  to  a  depth  of  about  16  feet 
below  the  tloor  of  an  open-cut  made  in  the  face  of  a  bluff  in  such  a  way  that  the  face  of  the 
open-cut  is  about  25  feet  high,  so  that,  with  the  depth  of  the  shaft  added,  tliere  is  exposetl  a 
vertical  section  of  an  igneous  dyke  about  40  feet  high. 

This  dyke  is  wids  and  appears  to  be  very  similar  in  composition,  as  well  as  in  appearance, 
to  the  dj-ke  occurring  on  the  Lucky  Jim  claim,  but  the  Assuring  is  not  as  pronounced,  for  on  the 
Grey  Wolf  there  is  only  one  fracture,  12  inches  wide,  filled  with  quartz  stained  by  iron  and 
copper  minerals.  Occasionally  particles  of  chalcocite  and  bornite  are  found  in  this  so-called 
vein,  but  judging  from  an  average  sample  taken  across  it,  the  mineralization  is  not  sufficient 
to  make  it  of  any  value  ;  where  sampled,  an  assay  showed  only  traces  of  gold,  silver,  and  copper. 

Five-mile  Creek. 
Between  the  Lucky  Jim  group  and  Five-mile  creek,  which  flows  into  Kleanza  creek  near 
the  5-mile  post  from  Kitsalas,  no  mineral  claims  had  been  staked,  but  there  was  a  camp  near 
the  9-mile  post  from  which  a  party  of  prospectors  was  endeavouring  to  locate  the  leads  that 
carried  the  ore  from  which  pieces  of  well-mineralized  float  had  broken  off  and  been  washed 
down  the  mountain  streams,  but  at  the  time  visited  the  prospectors  had  not  reported  any 
success. 

The  5-mile  post  on  tlie  main  trail  is  at  an  elevation  of  1,600  feet  and 

Five-mile  Creek    700  feet  above  the  level  of  the  bed  of  Kleanza  creek.     On  the  creek  almost 

Hydraulic         directly  below  the  5-mile  post  I  found  some  placer-miners  at  work  on  a 

Leases.  hydraulic  lease  owned  by  M.  C.  Kendal,  J.  D.  Wells,  J.  Gagne,  and  Glenn 

Searle.     This  ground  has  been  worked   successfully,   in  a   small  way,  by 

Kendal  for  the  past  three  or  four  years,  but  during  the  season  of  1914  it  was  the  intention  of 

the  owners  to  prepare  the  ground  ready  to  be  worked  on  a  larger  scale  by  piping  with  water 

under  pressure. 

The  work  being  done  when  the  property  was  visited  was  cutting  a  drain-ditch  thi-ough  an 
old  creek-channel,  and  ground-sluicing  the  gravel  from  this  through  sluice-b6xes  in  which 
some  fairly  coarse  gold-dust  was  being  saved.  The  drain-ditch  is  f;o  be  used  to  divert  the 
water  from  the  present  main  channel  in  order  to  leave  the  bed  dry.  Then  a  large  bed-rock 
flume  will  be  installed  and  the  gravel  in  the  present  bed  of  the  creek  washed  through  it.  As 
this  portion  of  the  creek-bed  has  been  sufficiently  prospected  to  establish  the  probable  value  of 
a  cubic  yard  of  gravel,  the  owners  anticipate  profitable  results.  The  rim-rock  on  the  north  side 
of  the  creek,  where  it  has  been  exposed  by  placer-mining  operations,  was  covered  by  about 
5  feet  of  gravel ;  this  it  is  expected  will  be  about  the  average  depth  to  bed-rock  in  the  channel, 
which  is  about  100  feet  wide.  The  bed-rock  is  a  green  chloritic,  feldspathic  rock  slightly 
schistose,  probably  an  andesite,  with  its  line  of  strike  north  and  south.  The  grade  of  the 
creek-bed  is  sufficient  to  furni.sh  good  dumpage  for  tailings. 

Tlie  water  to  be  used  for  hydraulicking  will  be  taken  from  Five-mile  creek,  at  700  feet 
higher  elevation  than  the  bed  of  the  river,  and  about  half  a  mile  distant. 

This  group  of  claims  is  situated  three  miles  east  of  Kitsala.s,  on  the 

Golden  Era        southern  spur  of  Bornite  mountain,  and  consists  of  the  Golden  Era  and 

Group.  Chloride,  adjoining  claims,     llie  property  is  owned  by  J.  D.  Wells,  Dyer 

and  Chrystal,  of  Kitsalas,     A  vein,  containing  arsenical  and  iron  pyrites, 

in  a  quartz  gangue  outcrops  on  the  Golden  Era  claim  at  an  elevation  of  1,700  feet  and  about 

500  feet  north  from  the  southern  boundary  and  close  to  the  dividing  line  between  the  two 

claims.     This  vein  is  a  well-defined  fissure  in  a  diorite  country-rock,  with  good  walls  and  about 

an  inch  of  talco.se  gouge  separating  the  vein-matter  from  each  wall.     The  foot-wall  near  the 

vein  is  slightly  gneissic  in  structure  but  the  hanging-wall  is  massive. 


K  128  Report  of  the  Minister  of  Mines.  1915 


The  line  of  strike  of  the  vein  is  N.  40°  W.  and  the  dip  is  at  an  angle  of  40  degrees 
towards  N.  50°  E.  or  into  the  mountain-side.  An  open-cut  has  been  made  in  which  the  vein, 
IS  inches  wide,  is  exposed  in  the  face  for  10  feet  high  and  12  feet  long.  By  the  outcroppings 
the  extension  of  this  vein  can  be  traced  towards  the  south-east  for  a  distance  of  about  200  feet 
on  to  the  Chloride  mineral  claim  adjoining.  A  sample,  typical  of  the  ore-body,  but  not  to  be 
considered  as  an  average,  assayed  :     Gold,  0.26  oz. ;  silver,  1.4  oz. 

An  open-cut  has  been  made  on  the  Chloride  claim  about  200  feet  south-east  from  that  on 
the  Golden  Era,  in  which  the  vein  is  exposed,  and  also  a  dyke  of  mica  lamprophj-re  which  cuts 
across  both  the  country-rock  and  vein  at  right  angles  to  the  line  of  strike.  The  width  of  this 
dyke  has  never  been  determined,  nor  has  any  prospecting  been  done  to  find  the  vein  on  the 
south-easterly  side  of  the  dyke,  where  the  overburden  of  slide-rock  and  debris  is  quite  deep. 

A  second  vein  has  been  exposed  in  a  shallow  open-cut  on  the  Chloride  claim  about  20  feet 
higher  than  the  one  already  mentioned,  but  so  little  work  had  been  done  on  this,  and  as  there 
were  no  natural  exposures  of  outcroppings,  it  was  hardly  possible  to  form  any  reliable  opinion 
about  it.  Apparently  the  hanging-wall  of  the  Golden  Era  vein  is  the  foot-wall  of  the  second 
vein,  the  filling  of  which  is  chiefly  iron  pyrites  with  a  little  azurite  and  malachite  in  a  quartz 
gangue.     The  line  of  strike  and  dip  of  this  vein  conform  with  those  of  the  Golden  Era  vein. 

Tlie  examination  of  this  group  of  mineral  claims  left  the  impression  of  the  advisability 
of  doing  more  thorough  and  systematic  prospecting  in  this  section,  as  the  geological  formation 
is  favourable  and  the  transportation  facilities  are  good. 

The  Ibex  mineral  claim  is  situated  on  the  south  side  of  Kleanza  creek, 

Ibex.  almost  due  south  from  the  Golden  Era  group,  and  about  three  miles  easterly 

from  Kitsalas.     The  claim  extends  from  the  creek-bed  up  the  mountain-side 

to  the  south  ;  the  owners  are  Moody,  Richardson,  and  Scott,  of  Kitsalas,  and  R.  H.  Jennings, 

of  Prince  Rupert. 

An  outcropping  of  mineral,  consisting  of  iron  pyrites  associated  with  copper  minerals  and 
galena  in  an  andesite  dyke,  occurs  at  the  foot  of  a  steep  bluff  close  to  the  bed  of  the  creek  on 
the  south  side.  The  minerals  appear  as  replacements  in  the  dyke  rather  than  as  vein-matter 
in  a  fissure.  There  are  no  well-defined  walls,  and  although  outcroppings  are  found  for  a  distance 
of  some  20  feet  along  a  line  of  strike,  the  extent  cannot  be  determined  until  more  work  has 
been  done.  This  has  been  attempted  at  a  point  some  50  or  GO  feet  up  the  steep  bluff'  where  a 
short  adit  has  been  driven,  but  so  far  with  only  partially  satisfactory  results.  An  open-cut  has 
also  been  made  near  the  level  of  the  creek-bed.  A  sample,  representing  sorted  ore  from  the 
dump  at  the  open-cut,  assayed  :     Gold,  0.12  oz.;  silver,  3.5  oz.;  copper,  3.8  per  cent. 

This  company,  which  was  organized  in  1911,  has  acquired  an  hydraulic 
Cassiar  lease  extending  for  half  a  mile  in  length  along  Kleanza   creek,  where   the 

Hydraulic  bed  and  bars  on  each  limit  average  about  a  quarter  of  a  mile  wide.     This 

Mining  Co.        lease  commences  at  the  falls  situated  about  two  miles  above  its  confluence 
with  the  Skeena  river  at  an  elevation  of  100  feet  higher  than  the  mouth. 
The  officers  of  the  company  are  Angus  St.  Marie,  general  manager ;   Thos.  Falcon,  secretary ; 
and  Lee  Bethuren,  superintendent. 

Kleanza  creek  was  the  scene  of  placer-mining  operations  about  forty  vears  ago,  when  the 
work  was  carried  on  witli  ordinary  sluice-boxes  by  men  shovelling  in  the  gravel  from  the  bars 
on  each  limit,  but  there  was  too  much  water  in  the  creek  and  bed-rock  proved  too  deep  for 
hand-work. 

Since  the  Cassiar  Hydraulic  Company  began  operations  by  the  installation  of  machinery 
in  1912,  various  cau.ses,  such  as  high  water  in  1913  which  wa.shed  away  a  considerable  length 
of  the  flume,  have  delayed  the  company  from  doing  actual  mining  until  this  past  summer, 
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when  it  was  expected,  in  June,  that  tlie  results  would  prove  satisfactory.  During  July,  how- 
ever, the  heavy,  continuous  rains  and  consequent  high  water  prevented  mining.  Preparations 
had  been  made  to  be<l-rock  Hume  the  bed  of  the  stream  by  the  construction  of  a  log  dam 
across  it  to  divert  the  water  from  the  main  channel  into  a  drain-ditch  400  feet  long,  of  an 
average  depth  of  10  feet,  and  width  of  about  10  feet,  but  the  stream  rose  so  high  that  the 
water  Howed  over  the  dam,  and  the  construction  of  the  bed-rock  flume  could  not  be  begun 
until  late  in  the  season. 

Instead  of  constructing  a  flume  from  far  enough  up  the  creek  to  bring  water  with 
sufticient  pressure  to  hydraulic  direct,  the  company  installed  a  pumping  plant,  driven  by  water- 
power,  and  the  stream  used  for  hydraulicking  is  pumped  through  the  pipe-line  under  a  pressure 
of  85  B».  through  a  3-inch  nozzle. 

The  pumping  plant  consists  of  a  36-inch  Worthington  centrifugal  four-stage  pump  run  by 
a  42-inch  turbine  wheel.  This  pumps  the  water  into  a  pipe  14  inches  in  diameter,  which  is 
reduced  down  to  10  inches  at  the  giant,  tipped  with  either  a  3-inch,  3i-inch,  or  4-inch  nozzle  ; 
there  is  also  a  10-inch  hydraulic  elevator.  The  water  to  drive  the  turbine- wheel  i.s  brought 
through  a  flume  TOO  feet  long  by  8  feet  wide  by  4  feet  high,  with  a  grade  of  ^  inch  to  1 2  feet. 
The  pumping  plant  is  built  in  the  creek-bed  at  the  head  of  a  box  canyon,  where  a  fall  of  24  feet 
in  the  creek  affords  most  excellent  dumpage  facilities. 

The  bed-rock  is  heavy  clay  overlying  a  granitoid  rock,  but,  as  it  has  only  been  exposed 
in  three  places  in  the  drain-ditch,  no  estimate  can  be  made  as  to  its  average  depth.  In  one 
place,  on  the  bar  on  the  north  side  of  the  creek  near  the  falls,  this  clay  bed-rock  was  reached 
at  a  depth  of  about  5  feet.  A  shaft  was  then  sunk  in  the  clay  a  depth  of  l.T  feet,  when 
granitoid  rock  in-place  was  exposed,  and,  as  no  placer  gold  could  be  found  in  the  clay  or  on 
the  rock,  it  was  taken  for  granted  that  the  clay  was  the  permanent  bed-rock  along  that  portion 
of  the  stream. 

The  rock  formation  changes  about  a  quarter  of  a  mile  above  the  canyon  to  a  metamorphosed 
argillite,  and  above  this  point  the  gravel-bar  on  the  right  limit  of  the  stream  is  about  30  feet 
high,  but  above  bed-rock  carries  small  values.  The  gravel-bar  is  much  shallower  from  there 
down  the  stream. 

The  placer  gold  found  in  the  river  is  quite  coarse  :  boulders  are  found  in  considerable 
quantity,  but  not  very  large,  and  are  easily  handled  with  derricks. 

O.K.  Mountain. 

This  is  the  local  name  given  to  a  lofty  peak  on  the  south  side  of  Kleanza  creek,  because, 
when  the  snow  partially  covers  the  northern  spur,  the  two  letters  "O.K."  are  distinctly 
outlined.  Outcroppings  of  free-milling,  gold-bearing  quartz  were  discovered  near  the  base  of 
this  mountain  some  years  ago,  and  the  Golden  Crou-n  group  of  mineral  claims  was  located. 

This  group  is  situated  on  the  opposite  side  of  the  Skeena  river  from 

Golden  Crown     the  Grand  Trunk  Pacific   Railway   about   two   miles   from  Kitsalas,    and 

Group.  consists  of  the  following-named  mineral  claims  :    The  liuhy,  Gohhn  Croion, 

Granite,  Lucky  Jim  Frac,  and  JVoble  Five,  owned  by  J.   D.   Wells  and 

associates,  of  Kitsalas.     There  are  apparently  three  distinct  veins  on  the  Golden  Crmvn  claim, 

with  their  lines  of  strike  and  dips  nearly  parallel.     These  veins  are  in  a  sheared  zone  in  the 

Coast  granite  which  has  been  much  disturbed  and  faulted  by  intrusive  dykes  of  mica  lamphro- 

phyre,  as  cla.ssified  by  the  Canadian  Geological  Survey.     These  dykes  are  found  crosscutting 

the  veins  as  well  as  paralleling  their  lines  of  strike,  and  usually  dipping  at  nearly  the  same 

angle  and  in  the  same  direction  as  the  veins.     The  No.  3  vein  is  the  highest  in  the  series. 

Its  line  of  strike  is  N.  40'  W.  and  its  dip  is  at  an  angle  of  40  degrees  towards  N.  50'  E. 
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At  an  elevation  of  575  feet  this  vein  has  been  exposed  in  the  No.  4  adit,  driven  12  feet 
alon"  the  vein,  which  is  fairly  well  defined  and  filled  with  iron  pyrites  in  a  quartz  gangue. 
There  is  an  average  width  of  2  feet  of  this  quartz  expo.sed  in  the  roof  and  face  of  the  drift,  of 
which  an  average  sample  across  the  face  assayed  only  traces  in  gold  and  silver. 

About  150  feet  south-west  from,  and  on  about  the  same  level  as  Xo.  -t  adit,  the  Nos.  1 
and  2  veins  are  exposed  in  the  No.  3  adit.  This  is  driven  for  a  distance  of  75  feet  in  a  general 
southerly  coui-se  along  the  veins,  both  of  which  are  exposed  for  the  length  of  the  adit,  and 
form  a  junction  near  the  face  where  the  width  of  quartz  is  2  feet,  with  granite  for  the  hanging- 
wall  and  an  igneous  dyke  for  the  foot-wall,  dipping  at  an  angle  of  40  degrees  towards  the  east. 
Tlie  igneous  dyke  parallels  the  strike  of  the  vein  and  forms  the  hanging-wall  for  about  30  feet 
from  the  portal,  when  the  veins  appear  to  cut  through  it,  and  it  is  the  foot>wall  from  that 
point  to  the  face,  appearing  to  continue  as  such  beyond.  The  country-rock  through  which 
this  adit  is  driven  is  very  much  disturbed  and  broken  up,  and  each  of  the  veins  in  the  drift  is 
only  a  few  inches  wide  until  they  unite  at  the  face. 

The  Xo.  2  adit  is  driven  at  a  somewhat  higher  elevation  than  Xo.  3,  and  apparently 
exposes  both  Xos.  1  and  2  veins  :  also  an  igneous  dyke,  similar  to  the  one  seen  in  Xo.  3  adit, 
paralleling  the  strike  of  the  veins  for  about  15  feet,  beyond  which  the  dyke  appears  to  cut 
out,  leaving  the  country-rock  very  much  less  disturbed,  and,  in  the  face,  a  short  distance 
farther,  the  two  veins  have  formed  a  junction  with  the  line  of  strike  X.  40°  W.  and  dipping 
at  an  angle  of  29  degrees  towards  X.  50°  E. 

There  is,  at  the  face  of  the  adit,  quartz  of  a  width  of  4  feet  between  well-defined  granite 
walls,  with'  a  few  inches  of  gouge  on  eacli  wall.  An  average  sample  taken  across  4  feet  of 
quartz  at  the  face  of  the  Xo.  2  adit  assayed  :     Gold,  0.12  oz. ;  silver,  1.1  oz. 

The  following  is  a  list  of  assays  said  to  have  been  made  by  AUan  McCuUough,  B.A.,  of 
Tacoma,  Wash,  U.S.A.,  from  samples  that  J.  D.  Wells,  the  owner  of  the  Golden  Crown  group, 
informed  me  he  had  taken  from  various  points  in  the  workings  on  the  Xos.  1  and  2  veins  : — 


Sample  Xo. 

Gold. 

Silver. 

Copper. 

24 

Oz. 
0.35 
0.49 
O.IB 
0.18 
Trace. 
0.17 
0.38 

Oz. 
5.10 
1.00 
Trace 
.ViY. 
Ml. 
0.20 
0.20 

Per  Cent. 
Trace 

25 

26 

27 

28 

0.40 

29 

30 

0.20 
0  50 

At  an  elevation  of  775  feet  the  Xo.  1  adit  has  been  driven  in  for  115  feet :  at  the  portal 
there  is  a  quartz-outcrop  5  feet  wide,  between  well-defined  granite  walls ;  the  quartz  carries 
small  particles  of  free  gold  and  iron  pyrites. 

The  course  of  the  adit  for  20  feet  is  S.  50°  E.,  and  from  that  point  to  the  face,  95  feet 
beyond,  it  is  S.  35°  E.  These  courses  correspond  with  the  line  of  strike  of  the  fissure,  assumed 
to  be  the  No.  1  vein.  At  a  point  10  feet  under  cover  from  the  portal  of  the  adit  the  vein 
splits,  and  two  veins  are  exposed  in  the  drift  for  a  short  distance.  As  the  lower  or  Xo.  1 
vein  appeared  to  be  the  stronger,  the  course  of  the  adit  was  slightly  changed  to  conform  with 
its  line  of  strike,  and  at  the  point  where  the  turn  was  made  an  incline  winze  has  been  sunk  on 
the  vein  14  feet,  following  the  foot^wall  at  an  angle  of  21  degrees,  which  is  20  degrees  flatter 
than  at  the  portal. 
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The  width  of  quartz  gradually  becomes  narrower  from  the  portal  to  the  split  in  the  vein, 
where  the  No.  1  vein  is  18  inches  wide,  and  continues  to  hold  that  width  in  the  winze  as  well 
as  along  the  strike  for  30  feet  beyond  the  turn  in  the  adit,  when,  6  feet  farther,  it  decreases  to 
6  inches  wide,  where  an  igneous  dyke  intrudes.  The  adit  has  been  driven  through  this  dyke, 
which  is  18  feet  wide,  and  beyond  it,  for  a  ilistance  of  about  40  feet.  The  fissure,  corresponding 
with  the  No.  1  vein,  continues  through  the  dyke  to  the  face  of  the  adit,  but  the  vein-matter 
appears  lean  and  is  only  about  6  inches  wide.  Near  the  face  the  quartz  carries  iron  pj^-ites 
and  the  walls  of  the  vein  are  1 2  inches  apart.  A  sample  taken  across  1 8  inclies  at  a  point  50 
feet  under  cover  from  the  portal,  where  the  width  of  the  vein  commences  to  decrease,  assayed  : 
Gold,  3.32  oz.  ;  silvei-,  4.-5  oz. 

The  extreme  apex  of  this  vein,  so  fur  as  the  open-cuts  show,  outcrops  at  a  point  aliout  300 
feet  easterly  from  the  No.  1  adit,  and  about  1.50  feet  higher  elevation.  From  the  variable 
values  of  the  samples  as  shown  by  the  assay  returns,  it  is  evident  that  a  very  systematic  and 
careful  sampling  is  necessary  in  order  to  demonstrate  the  commercial  value  of  the  property,  as 
well  as  to  determine  the  best  method  of  treatment  for  the  ore.  There  is  an  ample  supply  of 
water  in  Kleanza  creek  that  can  be  economically  developed  to  furnish  all  the  power  neces- 
sary to  run  a  fairly  large  plant.  The  timber-supply,  consisting  principally  of  hemlock  and 
cedar,  is  quite  plentiful  and  accessible. 

An  aerial  tramwaj-  about  two  miles  in  length  could  easily  be  constructed  to  transport  ore 
to  the  railway -track  on  the  opposite  side  of  the  Skeena  river  below  Kitsalas  canyon,  if  such 
policy  wa-s  deemed  ad\isable. 

BoRNiTE  Mountain  Range. 

The  area,  bounded  on  the  west  by  the  Skeena  river  from  Kitsalas  canyon  to  the  mouth  of 
Chimdemash  creek,  on  the  north  by  Chimdemash  creek,  and  on  the  south  by  the  lower  portion 
of  Kleanza  creek,  is  covered  by  a  range  of  high  mountains  locally  called  Bornite  range.  This 
name  was  given  to  these  mountains  because,  about  1890,  pieces  of  float  of  bornite  were 
found  by  hunters  and  trappers  in  some  of  the  watercourses  and  slides  at  high  altitudes 
These  discoveries  encouraged  prospectors  to  search  for  the  source  of  the  float,  and,  later,  to  the 
location  of  several  groups  of  mineral  claims  on  the  western  and  northern  spurs  of  the  mountain 
range.  Amongst  the  earlier  of  these  locations  were  the  Etiima,  Four  Ace,  Ptarmir/an,  and 
Toulon.  On  all  of  them  a  considerable  amount  of  development-work  was  done  previous  to 
1900,  but,  because  of  lack  of  transportation  facilities,  work  was  discontinued  after  Crown  grants 
were  obtained,  and  the  properties  have  remained  idle  until  the  present  day. 

The  construction  of  the  Grand  Trunk  Pacific  Railroad  revived  prospecting  since  1910, 
resulting  in  the  location  of  the  Continental  group  and  several  other  claims  on  the 
Chimdemash. 

This  group  of  claims  consists  of  the  Ptarmigan,  Ptarmigan  Ko.  2, 
Ptarmigan         Arden,  Blue  Grouse,  Fedora,  Emerald,  La  Tosca,  Missouri,  Tandem  Frac, 
Group.  and  Transit.     Crown  grants  were  obtained  several  yeai-s  ago  after  a  large 

amount  had  been  spent,  but  no  work  has  been  done  since  1902.  The 
property  is  at  present  owned  by  Mrs.  S.  A.  Singlehurst,  of  New  York,  who,  it  is  reported, 
visited  it  during  the  summer  of  1913  in  company  with  a  mining  engineer,  and,  after  an  exam- 
ination had  been  made,  expressed  the  intention  of  resuming  operations  when  the  railroad 
company  had  established  a  regular  freight  service. 

In  the  Report  by  the  Minister  of  Mines  for  1901  there  is  a  description  of  this  property 
bv  Herbert  Cai-michael,  then  Provincial  Assayer. 
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The  Ftarmit/an  group  is  situated  near  the  summit  of  Bornite  mountain  at  an  altitude  of 
5,000  feet  and  about  four  miles  from  Kitsalas  in  a  north-easterly  direction.  There  was  a 
wa^on-road  constructed  about  1902  to  connect  the  claims  with  the  village,  and,  later,  a  small 
shipment  of  ore  was  hauled  over  this  road,  and  transported  for  treatment,  by  the  Hudson's 
Bay  Company's  stemwheel  steamer  to  Port  Essington ;  thence  by  the  S.S.  "  Boscowitz  "  to 
Vancouver,  where  it  was  transhipped  to  the  Tacoma  smelter.  So  far  as  can  be  learned,  there 
is  no  record  of  the  values  contained  in  this  shipment,  but  such  would  have  had  to  be  excep 
tionally  high  to  stand  the  expense  of  transportation  alone,  without  considering  the  costs  of 
mining  and  smelting. 

Outcroppings  of  galena,  bornite,  and  chalcopyrite  in  a  quartz  gangue  fill  a  vein  in  an 
igneous  rock  resembling  diorite.  The  strike  of  this  vein  is  north  and  the  dip  75  degrees 
towards  the  east.     The  width  of  the  vein  varies  approximately  from  2  to  4  feet. 

A  shaft  has  been  sunk  to  a  depth  of  130  feet,  with  crosscuts  and  drifts  from  tho  30-,  60-, 
and  100-foot  levels.  At  the  30-foot  level  the  drift  to  the  north  is  20  feet  long  and  to  the  south 
25  feet ;  at  the  60-foot  level  the  drift  to  the  south  is  16  feet  long ;  at  the  100-foot  level  drifts 
to  the  north  and  south  total  60  feet  in  length.  In  addition  to  this  work  there  are  a  number 
of  open-cuts  on  the  surface. 

This  property  consists  of  the  Emma,  I.X.L.,  and  Boot  Jack  mineral 

Emma  Group,      claims,  owned  by  the  Skeena  River  Mining  Company,  and  is  situated  on 

the  east  bank  of  the  Skeena  river  in  the  foot-hills  of  the  Bornite  Mountain 

range,  about  half  a  mile  north  from  the  Government  ferry  across  the  river  to  Usk  Station,  on 

the  Grand  Trunk  Pacific  Railroad,  and  at  the  end  of  the  wagon-road  connecting  Usk  with  the 

village  of  Eatsalas. 

At  a  point  500  feet  above  sea-level,  or  200  feet  above  the  Skeena  river,  and  1,300  feet 
east  from  the  river-bank,  where  the  side  of  the  mountain  is  quite  steep,  there  is  outcropping 
a  fissure-vein  filled  with  quartz  mineralized  with  bornite,  iron  pyrites,  and  chalcopyrite,  lying 
between  well-defined  walls,  with  a  few  inches  of  gouge  between  each  wall  and  the  vein-matter. 
The  rock  forming  both  walls  is  a  slightly  schistose,  close-grained  porphyrite. 

A  few  feet  below  this  outcrop  a  drift  adit  was  driven  in  1897  for  about  170  feet  along  the 
strike  of  the  vein,  which  is  to  the  east,  the  angle  of  the  dip  being  47  degrees  towards  the 
north.  In  this  the  vein  is  not  well  exposed  from  the  portal  to  a  point  65  feet  in  because  of  the 
timbering  ;  however,  sufficient  of  this  ore-body  was  visible  to  indicate  its  continuity.  From 
there  to  the  face  of  the  adit  is  not  timbered,  so  a  close  examination  could  be  made.  For  the 
first  25  feet  beyond  the  timbering  a  dyke  appears  as  an  intrusion,  but  beyond  the  east  contact 
between  the  dyke  and  the  country-rock  the  vein-structure  is  very  regular  and  well  defined. 
The  ore-body  as  here  exposed  is  more  than  6  feet  wide  :  at  the  face  of  the  adit  the  quartz  is 
narrower  and,  instead  of  one  body,  is  divided  into  several  narrow  stringers,  the  widest  being 
about  15  inches,  with  brecciated  country-rock  between,  but  the  fissure  with  well-defined  walls 
remains  persistent,  and  indicated  that  the  quartz  in  the  ^ein  probably  had  a  lenticular 
structure,  with  the  lenses  lying  ere  eschelon  in  the  fissure. 

As  it  was  not  feasible  to  systematically  sample  the  vein  because  of  the  timbering,  a  fairly 
average  sample  was  taken  from  a  dump  of  about  200  tons  at  the  portal  of  the  adit ;  this 
sample  assayed  :  Gold,  0.3  oz.j  silver,  1.9  oz.;  copper,  3.3  per  cent. 
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Three  other  samples,  assayed  by  Allan  McCu]l<)Uf;li,  of  Tacoma,  the  samples  ha\'ing  been 
furnished  by  the  owners,  I  was  reliably  informed  showed  the  following  values  : — 


Sample  No. 

Gold. 

Silver. 

Copper. 

1 

0/.. 
0.44 

1.04 
l.OS 

Oz. 

Nil. 

0.40 

Trace. 

Per  Cent. 
8  70 

.) 

Trace 

3. .           

5  90 

The  vein  as  exposed  in  the  Emma  mineral  claim  is  concealed  by  underbru.sh  until  the 
eastern  boundary  of  that  claim  is  reached  at  the  No.  1  post  of  the  I.X.L.  claim,  at  an  eleva- 
tion of  1,000  feet.  Xear  this  post  there  is  an  extensive  outcropping  of  ijuartz  mineralized 
with  bornite,  iron  pyrites,  and  copper  carbonates. 

An  open-cut  had  been  made  on  this  outcropping,  exposing  a  vein  from  6  to  10  feet  wide, 
with  its  line  of  strike  S.  80°  E.  and  apparently  dipping  at  an  angle  of  58  degrees  towards  S. 
10°  W.;  but,  as  there  were  evidences  of  local  disturbance  in  the  country-rock  formation,  these 
directions  may  prove  to  be  inaccurate  when  further  work  is  done.  A  sample  representative 
of  the  vein-matter,  but  not  taken  as  an  average,  assayed:  Gold,  0.02  oz.;  silver,  8.04  oz.; 
copper,  6  per  cent. 

This  group  contains  four  Crown-granted  mineral  claims  and  a  fractional 

Four  Aces         claim,  owned  by  P.  Hickey,  of  Victoria;  John  Flewin  and  George  Rudge, 
Group.  of  Port  Simpson.     The  property  is  adjoining  the  eastern  boundary-line  of 

the  Emma  group,  at  a  much  higher  altitude,  on  the  western  spur  of  Bornite 
mountain,  the  westerly  portion  of  the  property  being  at  an  elevation  of  1,900  feet  above  sea- 
level. 

I  found  a  series  of  rjuartz-outcroppings  along  a  general  south-easterly  course,  the  widest 
being  15  feet,  which  development- vvork  may  prove  to  represent  a  vein  with  unbroken  con- 
tinuity. The  country-rock  is  a  green  andesite  and  has  schistose  structure  ;  this  structure  is 
<|uite  pronounced  near  the  fissure,  which  is  fairly  well  defined  at  the  point  where  development- 
work  has  been  done  near  the  western  boundary  of  the  property. 

Several  open-cuts  were  made  previous  to  the  issuing  of  Crown  grants  about  1902  ;  many  of 
these  were  found  to  be  more  or  less  filled  from  caving,  but  sufficient  could  be  seen  to  justify 
the  opinion  that  the  property  is  well  worth  systematic  development,  now  that  transportation 
facilities  are  available. 

A  systematic  sampling  of  all  the  showings  was  not  possible  because  of  the  caved  condition 
of  many  of  the  cuts,  but  a  representative  sample  of  the  quartz  vein-filler  where  it  was  15  feet 
wide  assayed  :  Gold,  0.03  oz.;  silver,  3.  oz. 

Chimdemash  Creek. 

This  group  of  Crown-granted  mineral  claims  comprises  the  Portland, 
Toulon  Group.  Toulon,  Mona,  Bull  Dog,  and  Montezuma,  owned  by  the  Bornite  Mining 
Company  of  Portland,  Ore.,  and  situated  on  Chimdemash  creek,  about  7,000 
feet  east  from  the  Skeena  river.  The  property  is  reached  by  a  good  horse-trail  connecting  with 
the  Usk-Kitsalas  wagon-road  ;  the  nearest  station  on  the  Grand  Trunk  Pacific  railroad  is  Usk, 
about  three  miles  distant.  Several  years  ago  a  right-of-way  7,000  feet  long  was  cleared  for 
an  aerial  tramway  to  connect  the  mine-workings  with  the  Skeena  river,  but  construction  was 
not  commenced. 


K  134  Report  of  the  Minister  of  Mines.  1915 

A  vein,  hereinafter  referred  to  as  No.  1,  outcrops  at  1,200  feet  elevation,  in  which  bornite, 
chalcocite,  and  copper  carbonates  occur  in  a  quartz  gangue.  The  line  of  strike  of  this  vein  is 
S.  30°  "\V.  and  the  angle  of  its  dip  40  degrees  towards  N.  60°  W.  Both  walls  are  schistose  for 
a  short  distance  from  the  vein. 

There  are  also  some  outcroppings  which  indicate  the  occurrence  of  a  second  vein  about  4 
feet  wide  in  close  proximity  to  that  Just  referred  to,  but  the  second  one,  if  continuous,  would 
appear  to  have  its  line  of  strike  S.  1.5°  E.  and  its  dip  vertical. 

An  adit  80  feet  in  length  has  been  driven  along  the  strike  of  the  Xo.  1  vein,  in  which 
two  distinct  faults  occur,  one  45  feet  in  from  the  portal,  the  second  73  feet  in,  both  of  which 
cut  the  vein.  Tlie  first  appears  to  have  been  a  down-throw  and  has  thrust  the  vein  down  about 
6  feet,  as  it  was  found  below  the  floor  of  the  adit  beyond  the  fault  by  sinking  a  winze  12  feet 
deep.  Beyond  the  second  fault  the  vein  has  not  been  exposed,  although,  as  a  winze  was  only 
sunk  7  feet,  it  is  quite  possible  that  by  sinking  deeper  the  results  might  prove  satisfactory. 

After  losing  the  ore-body  beyond  the  second  fault  a  crosscut  was  driven  into  the  diorite 
country-rock  60  feet  towards  S.  60°  E.  Apparently  this  crosscut  was  made  in  the  expectation 
of  exposing  the  No.  2  vein,  but,  if  so,  the  work  was  abandoned  before  any  definite  results  were 
obtained.  A  sample  typical  of  the  ore-body,  but  not  to  be  considered  as  an  average,  assayed  : 
Gold,  0.84  oz.  ;  silver,  11.0  oz. ;  copper,  8.0  per  cent. 

About  75  feet  below  the  Xo.  1  adit  a  second  adit  had  been  driven,  but  could  not  be  entered 
as  the  portal  had  caved  in.  M.  C.  Kendal,  who  had  superintended  the  work,  said  that  this 
opening  had  been  driven  130  feet  in  length  in  a  S.  15°  E.  direction  in  diorite  country-rock,  and 
that  the  location  of  this  adit  had  been  selected  on  the  assumption  that  it  would  expose  the  so- 
called  No.  2  vein,  on  which  a  winze  had  been  sunk  15  feet  deep,  all  in  ore,  near  the  portal  of 
No.  1  adit,  but  as  this  was  filled  up  at  this  time  no  examination  could  be  made. 

A  third  adit  is  located  25  feet  below  No.  2  and  a  little  to  the  west,  in  which  is  exposed  a 
vein  18  inches  wide  filled  with  the  same  character  of  ore  as  is  in  the  No.  1  adit.  This  vein 
has  been  drifted  on  for  a  distance  of  50  feet ;  its  line  of  strike  is  S.  15°  E.  and  its  dip  is  at  an 
angle  of  45  degrees  towards  S.  75°  W.  The  country-rock  forming  the  walls  of  this  vein  has 
the  same  schistose  structure  as  the  walls  of  the  No.  1  vein,  but,  taking  into  consideration  the 
angle  of  the  dip  of  the  No.  1  vein,  it  appeared  to  be  more  likely  that  the  ore-body  exposed  in 
in  No.  3  adit  is  a  third  vein  occurring  independent  of  the  other  two,  and  is  an  indication  of 
lenticular  structure  in  the  vein  formation.  In  either  case  a  survey,  as  well  as  further  work, 
is  necessary  in  order  to  solve  the  problem.  Considering  that  the  general  grade  of  the  ore  is  so 
good,  and  that  the  indications  of  an  extensive  ore-body  are  promising,  this  property  has  possi- 
bilities. 

This   group   consists  of  the  following  mineral  claims :     The  Sutisel, 
Continental        Continental,  Sunrise,  Morning,  and  Black  Jack,  owned  by  the  Hamblett 
Group.  Bros,  and  J.  D.  Wells,  of  Kitsalas,  and  J.  S.  Cowper,  of  Vancouver.     This 

property  is  situated  on  the  northern  slope  of  Bornite  mountain  on  the  south  side  of  Chindemash 
creek,  about  one  mile  by  trail  from  the  creek.  The  Black  Jack  and  Morning  claims  cover  the 
southerly  portion  of  the  area  occupied  by  the  group,  and  their  boundaries  extend  up  the 
mountain-side  nearly  to  the  summit,  or  to  an  elevation  of  nearly  5,000  feet.  The  mineral  out- 
croppings exposed  are  located  on  the  Continental  minferal  claim  at  an  elevation  of  3,900  feet. 

Two  fairly  deep  open-cuts,  one  47  feet  long,  the  other  20  feet  long,  have  been  made,  with 
about  100  feet  inter\ening  between  the  southerly  end  of  the  longer  or  No.  1  cut  and  the  northerly 
end  of  the  No.  2  cut.  In  each  of  these  a  clean-cut  fissure-vein,  filled  with  quartz  carrying 
bornite,  chalcopyrite,  and  iron  pyrites  has  been  exposed,  although  it  is  concealed  by  a  rock- 
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slide  along  the  100  feet  intervening  between  the  ends  of  the  open-cuts  Hoth  the  hanging  and 
foot  walls  are  well  defined  ;  the  country-rock,  belonging  to  the  Kitsalas  formation,  is  dioritc 
and  is  slightly  schistose  near  the  ore-body. 

The  nia.\inium  width  of  the  vein-filler  is  at  the  nortlierl}'  end  of  the  No.  1  open-cut,  where 
it  reaches  3  feet,  but  towards  the  southerly  end  of  the  cut,  as  well  as  in  tlie  No.  2  cut,  the 
vein  is  narrower,  with  a  maximum  width  of  about  1  foot.  Samples  taken,  which  represented 
about  a  fair  average  from  each  of  the  open-cuts,  assayed  as  follows  :  No.  1  open-cut :  Gold, 
0.08  oz. :  silver,  1.6  oz. ;  copper,  1.9  percent.  No.  2  open-cut:  Gold,  0.0-t  oz. ;  silver,  1.4  oz; 
copper,  4.1  per  cent. 

A  water-power  of  considerable  capacity  can  be  developed  on  Chimdemash  creek,  and 
while  there  is  no  timber  above  the  outcroppings,  the  supply  of  hemlock  at  lower  levels  is  quite 
abundant. 

This  claim  is  one  of  the  earliest  locations  in  the  foot-hills  of  the  Bornite 
Mabel  Claim.  range,  and  is  situated  on  the  south  side  of  Chimdemash  creek  about  two 
miles  above  its  mouth,  and  is  at  present  owned  bj'  J.  D.  Wells,  of  Kitsalas. 
In  1894  Captain  Madden,  one  of  the  pioneer  placer-miners,  drove  a  short  adit  into  the  bank 
of  the  creek  on  a  quartz  ledge,  which  is  18  inches  wide  where  it  outcrops,  at  a  slightly  higher 
elevation  :  this  adit  had  caved  in,  so  that  an  examination  was  not  practicable.  A  sample 
taken  across  the  outcrop  of  18  inches  wide  assaj^ed  only  traces  in  gold  and  silver. 

St.  Croix  and  Legate  Creeks. 

The  mouth  of  St.  Croix  creek  is  situated  on  the  east  side  of  the  Skeena  river  about  five 
miles  above  the  mouth  of  Chimdemash  creek  ;  Legate  creek  is  another  tributary  of  the  Skeena, 
which  empties  in  about  five  miles  above  St.  Croix  creek. 

St.  Croix  creek  is  quite  large,  and  falls  about  3,000  feet  in  the  distance  of  eight  miles 
between  the  headwaters  and  its  mouth.  The  source  of  the  creek  is  an  extensive  glacier  formed 
on  the  summit  of  a  rugged,  precipitous  range  of  mountains,  some  of  the  peaks  of  which  reach 
an  elevation  of  about  7,000  feet.  Tiiis  range  is  the  watershed  between  St.  Croi.x  and  Legate 
creeks,  the  last  named  being  much  the  longer,  but  with  less  fall. 

The  Grand  Trunk  Pacific  Railway  has  a  station  called  Pittman  on  the  opposite  side  of  the 
Skeena  from  the  mouth  of  St.  Croix  creek,  but  there  is  no  ferry,  the  crossing  being  made  by 
small  boat  or  canoe ;  there  is  no  trail  on  the  east  side  of  the  Skeena  above  the  mouth  of 
Chimdemash  creek. 

The  properties  on  Legate  creek  are  reached  fiom  Pacific  Station,  via  Grand  Trunk  Pacific, 
crossing  near  there  in  a  canoe,  and  following  a  poor  trail  up  the  creek  some  fourteen  miles. 
Another  route  is  from  the  St.  Croix  group  across  the  sunmiit  of  a  high  mountain  range  and  a 
glacier,  a  distance  of  about  six  miles.  Although  there  is  no  trail  here,  the  trip  can  be  made 
without  any  gre;it  flifficulty,  except  at  certain  stages  of  the  year,  when  the  conditions  on  the 
glacier  are  such  as  to  endanger  life.  When  the  writer  visited  St.  Croix  creek  it  was  not 
advisable  to  attempt  to  travel  by  that  route. 

From  the  most  reliable  information  obtainable,  it  was  ascertained  that,  while  there  were 
some  good  surface  showings  of  such  copper  minerals  as  chalcopyrite  and  bornite,  and  some 
outcroppings  containing  galena  and  iron  pyrites,  so  very  little  work  had  been  done  it  was  not 
sufficiently  important  to  warrant  spending  the  time  required  to  make  the  trip  around  by  the 
long  route,  which  would  have  occupied  at  least  si.x  days,  but  it  is  probable  that  the  section  is 
well  worth  systematic  prospecting. 
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This  crroup  of  claims  is  situated  about  seven  miles  up  St.  Croix  creek 

Independent       on  the  south  side,  and  reached  by  travelling  over  a  good  foot-trail  built 

Group.  along  the  north  bank  of  the  creek.     The  North  Star,  Copper  King,  Southern 

Cross,  and   Copper  Queen  mineral  claims   comprise  the  group,   which  is 

owned  by  J.  D.  Eoss,  Stanley  Ross,  and  Carmen  Ross,  of  Vancouver,  and  Harry  Jones,  of 

Pittraan.     The  discoveiy  post  on  the  Xorth  Star  is  located  at  an  elevation  of  3,600  feet,  about 

a  mile  and  a  quarter  below  the  head  of  St.  CroLx  creek.     About  100  feet  south-easterly  from 

this  post  mineral  outcroppings  occur  in  what  appears  to  be  an  andesite.     The  mineralization  is, 

for  the  most  part,  iron  pyrites  with  some  galena,  occurring  apparently  as  replacements  in  the 

dyke,  and  as  exposed  covers  a  width  of  about  5  feet. 

Some  open-cuts  have  been  made  along  the  apparent  line  of  strike  in  a  X.  20°  W.  direction, 
but  this  work  had  not  been  carried  sufficiently  deep  to  determine  the  dip  or  the  extent.  A 
sample,  typical  of  the  mineraUzed  body,  assayed  :  Gold,  trace ;  silver,  0.8  oz. :  copper,  4  per 
cent. 

Other  work  done  on  the  ground  consisted  of  two  adits,  one  of  which  was  driven  on  the 
Copper  Queen  and  the  other  on  the  Copper  King  claim,  but  in  neither  of  these  was  any 
mineralized  body  exposed ;  both  were  driven  as  crosscuts  in  the  country-rock. 

This  group  of  mineral  claims  contain  the  Ruth,  Jessie,  St.  Croix, 
St.  Croix  Group,  and  Speedwell  claims,  owned  by  J.  D.  Ross,  of  Vancouver,  and  James 
Brown,  of  Pittman,  and  is  situated  at  the  head  of  St.  Croix  creek.  The 
mineral  outcroppings,  so  far  found,  occur  on  the  St.  Croix  claim,  very  near  the  summit  of  the 
range  of  mountains  that  forms  the  di\"ide  between  St.  Croix,  Chimdemash,  and  the  headwaters 
of  a  tributary  of  Legate  creek,  at  an  elevation  of  4,650  feet. 

Surrounded  by  glaciers,  but  with  its  summit  bare  of  snow,  an  igneous  dj-ke  stands  out  as 
a  prominent,  precipitous  bluiF  at  an  elevation  of  about  2,000  feet  above  the  bed  of  St.  CroLx 
creek.  The  face  of  this  dyke  has  been  blasted  off  for  a  width  of  40  feet  and  to  a  depth  of 
about  8  feet  to  prospect  a  series  of  fissures  exposed  on  the  surface.  Tlie  face  of  the  open-cut 
shows  that  the  fissures  in  the  dyke  have  resulted  from  shearing  movements  :  they  are  five  in 
number,  each  about  12  inches  wide,  having  their  lines  of  strike  nearly  parallel,  but  varying 
from  N.  10°  E.  to  X.  15°  W.,  and  w-ith  their  dips  at  varying  angles  from  20  degrees  towards 
S.  10°  E.  to  40  degrees  towards  N.  75°  E. 

In  three  of  the  fi^ssures  bornite  with  some  chalcocite  represents  the  mineralization,  while, 
in  the  other  two,  iron  pyrites  with  occasionally  crystals  of  galena  in  a  quartz  gangue  fills  the 
fissures.  The  mineralization  appears  to  be  by  replacement.  A  sample  taken  across  12  inches 
in  one  vein  assayed  :  Gold,  trace;  silver,  16.6.  oz.  ;  copper,  8.4  per  cent.  Another  sample 
taken  across  12  inches  in  another  vein  assayed  ;  Gold,  trace  ;  silver,  0.7  oz. ;  copper,  nil.  In 
the  floor  of  the  open-cut  there  were  indications  that  the  vein  from  which  the  first-mentioned 
sample  was  taken  was  widening. 

There  are  some  indications  of  mineralization  of  the  dyke  rock  between  the  fissures,  but 
whether  this  is  sufficient  to  enrich  the  entire  width  of  the  face  of  the  open-cut  across  40  feet 
to  a  commercial  value  depends  on  so  many  conditions  that  no  opinion  can  be  expressed  until 
a  systematic  course  of  experiments  has  been  conducted. 

This  mineral  claim  is  the  most  easterly  of  four  claims,  not  grouped, 

Rainbow  Claim,     the  others  being   named  the  Rambler,   Eicelsior,   and  Royal.     These  were 

staked  during  the  summer  of  1914  and  are  located  south-westerly  from  the 

St.  Croix  group  and  south  from  and  adjoining  the  Independent  group.     The  owners  are  Harry 

Jones,  James  Bell,  and  James  Brown,  of  Pittman,  and  J.  D.  Ross,  of  Vancouver.     The  Rain- 
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hmv  claim,  adjoining  the  Jensie,  one  of  the  St.  Croix  group  on  the  south-west,  is  the  only  one 
of  the  four  on  which  any  work  has  been  done  or  on  which  any  discovery  of  copper-mineral 
outcroppinjis  had  been  made  up  to  the  time  of  the  examination,  on  August  26th,  1914,  although 
there  are  outcroppings  of  gossan  or  iron  oxides  on  others  which 'may  lead  to  the  discovery  of 
ininei"als  of  commercial  value. 

The  outcroppings  on  the  Rainbotv  claim  are  situated  at  an  elevation  of  4,600  feet,  or 
about  on  the  same  level  as  the  work  on  the  St.  CroLr  mineral  claim.  These  are  composed  of 
narrow  stringers  of  iron-  and  copper-stained  rock,  with  some  bornite  and  chalcopyrite  in  the 
cleavage-planes  of  the  igneous  countrj^-rock.  Thorough  prospecting  and  systematic  work  may 
lead  to  the  discovery  of  an  ore-body  of  commercial  value. 

This  mineral  claim   is   situated   about   two   miles   westerly   from   the 

Eagle's  Nest       Independent  group,  and  on  the  west  side  of  Cabin  creek,  a  tributary  of  St. 

Claim.  Croix  creek,  at  an  elevation  of  3,100  feet,  and  is  owned  by  Peter  Lauzon, 

of  Pittman.     A  wide  open-cut  has  been  made  in  a  volcanic  dyke  rock  at  a 

point  where  the  dyke  is  very  quartzose  and  considerably  stained  from  iron  and  coppci-  minerals. 

An  average  sample  across  3  feet  of  the  face  of  the  open-cut,  where  apparently  the  strongest 

mineralization  had  occurred,  after  being  assayed,  proved  to  carry  only  traces  of  gold  and  silver. 

These  mineral  claims  are  situated  on  the  North  fork  of  Cabin  creek 

Iron  Pot  and      and  are  owned  by  James  Brown,  of  Pittman,  and  J.  D.  Ross,  of  Vancouver. 

Copper  Dollar     At  an  elevation  of  about  2,400  feet  and  crossing  the  bed  of  the  creek  there 

Claims.  occurs  a  ledge  about  2-5  feet  wide  of  quartzose  rock  with  banded  structure. 

Its  line  of  strike  is  N.  30°  W.  and  dip  vertical.     The  hanging-wall  is  a 

greenstone-schist  and  foot-wall  an  igneous  dyke.     A  wide  open-cut  has  been  made  to  crosscut 

the  ledge,  and  portions  of  it  are  said  by  the  owners  to  yield  84  a  ton  in  gold,  the  writer  did 

not  take  any  samples,  because  such  might  be  misleading  unless  systematically  taken,  which 

was  hardly  practicable  during  the  examination. 

LoRNE  Creek. 

This  creek  flows  into  the  Skeena  river  from  the  west  near  the  1 30-mile  post  on  the  Grand 
Trunk  Pacific  Railway,  and  has  a  history,  as  narrated  by  Samuel  Booth,  an  old-time  miner, 
dating  back  to  1884,  when  placer  gold  was  first  discovered  in  the  creek  by  Harry  McDame 
(after  whom  McDame  creek,  Dease  river  is  named).  Since  that  time  placer-  and  liydiaulic- 
mining  operations  have  been  carried  on  spasmodically.  During  the  past  summer  four  placer 
leases  have  been  represented,  as  follows  :  Two  by  the  Dry  Hill  Mining  Company,  one  by 
Penrose,  and  one  by  the  Hardscrabble  Mining  Company. 

The  majority  of  the  stock  in  this  company  is  owned  by  Wra.  Tuttle, 

Dry  Hill  Mining    resident  manager,  and  Charles  E.  Burgess,  of  Prince  Rupert.     The  leases 

Co.  owned  by  the  company  extend  along  the  north-east  side  of  the  creek,  one 

mile  up  the  ancient  channel,  situated  about  a  mile  and  a  quarter  from  the 

present  channel,  and  extending  from  near  the  railroad  crossing  to  the  point  of  intersection 

between  the  present  and  ancient  channels.     The  bed-rock  is  a  black,  fine-grained,  carbonaceous, 

banded  tufif. 

Work  done  previous  to  this  year  is  represented  by  a  pit  about  500  feet  in  length  up  the 
old  channel  by  about  30  feet  wide  at  the  lower  end,  and  increasing  to  about  150  feet  wide  at 
the  face  where  the  gravel-bank  is  about  180  feet  high.  This  portion  has  all  been  worked  out 
to  the  bed-rock,  except  a  small  area  in  the  south-east  corner. 
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The  extent  of  virgin  ground  is  about  3,700  feet  in  length  up  the  channel  from  the  present 
face  of  the  pit  by  about  200  feet  wide  at  the  widest  portion  between  the  rim-rock  on  each 
side.  The  "pay"  on  bed-rock  is  enough  to  produce  satisfactory  results  from  hydraulic 
operations  on  a  large  scale,  so -far  as  could  be  judged  from  an  experimental  run.  In  the  past 
operations  were  handicapped  by  an  insufficent  water-supply;  this  is  being  improved  by 
constructing  a  new  flume  two  miles  and  a  quarter  long,  5  feet  wide  by  3  feet  high,  to  convey 
1,800  miners'  inches  of  water  from  Lome  creek  with  a  3.50-foot  head.  About  1,200  feet  of  this 
flume  had  been  completed  in  August,  1914.  ITie  lumber  being  used  was  cut  on  the  ground 
by  a  sawmill  installed  last  year,  and  Mr.  Tuttle,  the  manager,  expects  to  have  the  flume 
completed  ready  for  next  season's  operations. 

This  lease  adjoins  the  Dry  Hill  on  its  western  boundary,  at  the  point 

The  Penrose       of  intersection  of  the  present  and  ancient  channels,  and  extends  for  half  a 

Lease.  mile  up  the  ancient  channel  on  the  south-west  side  of  the  present  one. 

This  had  been  worked  by  Mr.  Penrose  during  the  past  summer,  but  work 

had  been  suspended  a  few  days  before  the  writer's  visit,  and,  as  no  one  was  then  on  the 

ground,  data  as  to  results  could  not  be  obtained. 

This  company  owns  the  ground  adjoining  the  Penrose  lease  on  the  west. 
Hardscrabble      ^o  work  was  being  done  at  the  time  the  property  was  visited,  but  some 
Mining  Co.         prospecting  had  been  carried  on  earlier  in  the  season. 

Fiddler  Creek. 

Fiddler  creek  is  a  tributary'  of  the  Skeena  river,  flowing  in  from  the  south-west  at  a  point 
about  two  miles  and  a  half  southerly  from  the  mouth  of  Lome  creek. 

There  are  seven  mineral  claims  and  a  fraction  contained  in  this  group. 

The  Brentford     which  is  owned  by  John  Bums,  John  Williams,  and  Richard  Doyle,  of 

Group.  Doreen,  the  nearest  station  to  the  property  on  the  Grand  Trunk  Pacific 

Railway.     The  names  of  the  claims  are  as  follows  :  The  Brentford,  Hedley, 

Fiddler,  Josie,  Xelson,  Albana,  Royal  Soverign,  and  Drumho  Fraction.     The  property  is  located 

on  the  south  side  of  Fiddler  creek  about  three  miles  from  the  Grand  Trunk  Pacific  track. 

During  the  past  season  a  good  trail  has  been  constructed  from  the  railroad-bridge  across 

Fiddler  creek  to  the  Hedley  claim,  where  all  the  work  has  been  done,  at  an  elevation  of  about 

950  feet. 

There  appears  to  have  been  quite  an  extensive  intrusion  of  diorite,  possibly  of  suflicient 
extent  to  occupy  the  area  covered  by  at  least  two,  if  not  more,  of  the  claims  contained  in  the 
Brentford  group.  The  country-rock  in  which  this  intrusion  occurs  belongs  to  the  Hazelton 
formation,  and  is  for  the  most  part  made  up  of  tufis,  with  dark  argillaceous  beds  and  bands 
alternating.  These  are  considerably  altered  near  the  contact  of  the  intrusive  mass  in  which 
the  ore-bearing  veins  on  this  property  occur. 

There  are  at  least  two  distinct  ore-bodies  in  the  B/-ent/ord  group  ;  both  are  fissure-veins 
in  diorite,  having  their  lines  of  strike  parallel  to  each  other  towards  S.  50°  W.,  with  dips 
almost  vertical. 

Development  work  has  been  all  performed  on  the  Hedley  claim,  and  consists  of  an  adit 
driven  on  the  No.  1  or  main  vein  a  distance  of  75  feet,  the  open-cut  to  the  portal  of  the  adit 
being  about  25  feet  long.  There  are  also  several  open-cuts  in  S.  50°  W.  direction  froan  the 
adit  on  the  outcropping  of  the  same  vein  ;  these  cuts  have  been  made  on  the  steep  mountain- 
side above  the  adit  level,  and  have  sufficiently  exposed  the  vein  in  several  places  to  warrant 
the  assumption  of  its  persistence  for  at  least  a  distance  of  600  feet,  and  to  an  elevation  of  25 
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feet  above  the  adit  level.  There  is,  in  addition  to  the  above-described  work,  a  shallow  shaft 
sunk  at  a  point  .50  feet  lower  than  the  adit  level,  but  this  has  not  reached  rock  in  place.  The 
adit  is  closely  tiinliei'cd,  and  it  was  not  possible  to  sec  the  roof  to  measure  the  wirltli  of  tlie 
ore-body  ;  in  the  face  tlie  ore  was  3  feet  wide.  In  the  open-cuts  the  width  of  the  vein  of  ore 
was  from  i  foot  to  4  feet.  The  outcropping  is  60  feet  above  the  adit  level  at  the  face  of  the 
drift,  and  at  the  faithest  point  on  the  surface  exaniincd  the  elevation  was  125  feet  hifjlicr  than 
the  adit  level. 

Mr.  Burns,  one  of  the  owners,  stated  that  outcroppings  could  be  seen  at  intc^rvals  for  a 
farther  distance  of  about  2,000  feet  when  the  snow  was  off  the  surface,  but  no  work  had  been 
done,  and  the  exposures  were  long  distances  apart. 

The  following  list  of  assays  shows  the  values  obtained  from  samples  taken  by  the  writer, 
which  represent  the  average  of  the  vein-matter  for  the  widths  sampled  at  the  points  desig- 
nated : — 


Assay  Values. 

Location  sampled. 

Gold. 

Silver. 

Copper. 

From  foot-wall  side,  face  of  adit,  -  feet  wide 

From  hanging- wall  side,  face  of  adit,  1  foot  wide 

From  outcrop  40  feet  above  adit  level,  18  inches  wide 

From  outcrop  60  feet  above  adit  level,  hanging-wall  side,  3  feet 

wide 

From  outcrop  60  feet  above  adil  level,  foot-wall  side,  1  foot  wide. 
From  outcrop  12.")  feet  above  adit  level,  6  inches  wide 

Oz. 
0.07 
0.05 
0.04 

0.02 

Trace. 

0.02 

0.02 

Oz. 
4.4 
7.6 
4,2 

1.0 

0.4 

95.0 

35.8 

Per  Cent. 
0.4 
1.1 

Nil. 

Nil. 

Nil. 

Trace. 

From  dump  at  portal  adit    Xo    10  vein,  grab  sample 

0.3 

The  No.  2  vein,  which  occurs  about  .50  feet  east  from  the  No.  1  or  main  vein,  has  been 
exposed  in  a  narrow  watercourse  by  a  series  of  prospect-holes,  but  the  ore  in  this  vein,  so  far 
as  proven,  is  very  narrow,  varying  in  width  from  a  streivk  of  rusty  decomposed  material  to  a 
width  of  10  inches  of  ore.  The  fissure  appears  to  be  very  persistent  as  far  as  followed,  a 
distance  of  about  200  feet  up  a  very  steep  mountain-side.  An  average  sample  taken  across 
the  outcrop  where  it  is  10  inches  wide  assayed  :  Gold,  0.08  oz.,  silver,  7.2  oz.;  copper,  0.8  per 
cent. 

This  group  contains  three  mineral  claims — the  Boulder,  Indicator,  and 

The  Fiddler        Intrusive,  owned  by  L.  C.  Knauss.     The  claims  are  staked  in  a  line  from 

Group.  north-east  to  south-west,  the  Boulder  being  the   noi'th-cast   claim   of  the 

group,  with  the  other  two  claims  staked  in  the  order  referred  to,  towards 

the  south-west.     The  north-east  end  line  of  the  Boulder  claim  is  about  2,000  feet  south-we.sterly 

from  the  north-west  end  line  of  the  Josie  claim  of  the  Brentford  group,  at  about  the  same 

elevation,  but  on  the  opposite  side  of  a  tributary  of  Fiddler  creek. 

The  ore-body  is  exposed  only  on  the  Boulder  claim  near  the  discovery  post,  at  an  elevation 
of  2,250  feet,  and  occurs  as  a  bedded  deposit,  with  its  dip  conformable  to  that  of  bedding- 
planes  of  the  argillaceous  country-rock.  The  line  of  strike  of  the  vein  is  approximately  S. 
60°  E.  and  the  dip  is  at  an  angle  of  .30  degrees  towards  N.  30°  E. 

The  ore  is  galena,  ii-on  pyrites,  chaleopyrite,  and  some  tetrahedi-ite  in  a  quartz  gangue. 
The  widths  of  the  outcroppings  vary  from  22  to  36  inches,  and  the  vein  is  exjiosed  in  several 
ofjen-cuts  for  a  distance  of  about  800  feet,  starting  from  a  point  about  200  feet  vertically 
above  the  creek. 
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Five  samples  were  taken  of  these  outcroppings,  each  one  representing  an  average  of  the 
ore-body  for  the  width  sampled  and  at  the  point  designatetl.  The  following  list  shows  the 
values  carried  by  these  : — 


Location  sampled. 


Taken  across  12  inches  at  a  point  200  feet  from  discovery  post  on 

Boulder  claim 

Taken  across  3  feet  at  a  point  about  70  feet  from  same  discovery 

post 

Taken  across  1  foot  10  inches  wide  at  a  point  62  feet  from  same 

discoverv  post 

Taken  across  2  feet  wide  at  a  point  49  feet  from  same  discovery 

post 

Taken  across  1  foot  10  inches  wide  at  a  point  9  feet  from  discovery 

post 


Assay  Valces. 


Gold. 


Oz. 
0.4 
0.25 

2.48 
1.96 
1.43 


Silver. 


Oz. 
2.3 

1.4 
7.6 
8.9 
5.2 


Copper. 

Per  Cent. 

Trace. 

Trace. 
3.4 
0.8 
0.6 


Just  north  from  the  discovery  post  on  the  Boulder  claim  there  occurs  a  wide,  intrusive 
granite  dyke  which  apparently  had  cut  off  the  ore-body  on  the  dip,  but  prospecting  late  in 
the  summer  at  a  point  about  400  feet  northerly  from  the  discoveiy  post  and  about  150  feet 
lower  exposed  a  vein  carrying  minerals  having  the  same  characteristics  as  those  in  the  vein  on 
the  opposite  side  of  the  dyke,  and  also  with  its  line  of  strike  and  dip  conformable  with  the 
strike  and  dip  of  that  vein,  so  that  it  would  appear  that  this  last  named  is  the  extension  of 
the  vein. 

In  July  last,  Martin  Welsh,  of  Spokane,  bonded  this  group  of  claims  and  commenced 
development- work  by  driving  an  adit  that  in  Octobei-  was  140  feet  in  length.  The  portal  of 
this  adit  is  located  near  the  discovery  post  of  the  Boulder  claim,  immediately  south  from  the 
granite  dyke.  The  ore-body,  which  had  been  left  in  the  roof  of  the  adit,  apparently  has  a 
width  varying  from  2  to  4  feet  for  60  feet  in  from  the  portal,  where  it  becomes  narrower,  the 
pinch  appearing  to  have  been  caused  by  an  intrusive  granite  dyke,  through  which,  however,  the 
vein  appears  to  maintain  continuity  for  20  feet  to  where  the  granite  dyke  disappears  ;  there 
this  vein  widens  to  18  inches,  which  width  it  apparently  maintains  for  30  feet  to  a  well-defined 
fault  which  cuts  across  the  adit.  Beyond  this  fault  and  to  the  face  of  the  adit,  a  distance  of 
30  feet,  another  fissure  is  exposed  which,  while  continuous,  is  only  about  4  inches  wide.  At 
a  few  points  along  the  adit  for  the  first  60  feet  the  ore-body  has  been  broken  into  above  the 
roof  to  prove  its  continuity. 

Samples  taken  representing  averages  of  the  widths  sampled  at  the  points  designated 
assayed  as  follows  : — 


- 

Assay  Valctes. 

Location  sampled. 

Gold. 

Silver. 

TakL-n  across  4  inches  at  the  face  of  the  adit 

Oz. 
0.113 
0.(12 
0.32 

Oz. 
0.3 

Taken  across  10  inches  immediately  east  from  fault  1 10  feet  from  portal  of  adit 

Taken  across  18  inches  at  a  point  25  feet  east  from  fault  85  feet  from  portal  of  adit 

0.2 
2.5 
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A  rough  compass  survej'  showed  that  the  adit,  beyond  a  point  about  60  feet  in  from 
the  portal,  was  not  being  driven  in  a  course  conformable  witli  the  line  of  strike  of  tlie  vein. 
Fi-oni  this  point  the  course  is  slii;htlv  chanj;e(l,  so  that  the  roof  of  the  adit  is  placed  so  much 
below  the  original  ore-body  as  to  conceal  it  completely  and  make  it  appear  as  though  cut  oil". 
The  fissure  followed  from  that  point  appears  to  have  no  connection  with  the  main  iissur(!  which 
outcrops  at  the  surface.      The  supply  of  both  timber  and  water  for  all  piupos('s  is  plentiful. 

KiTsALAS  Mountain. 

So  far  as  at  present  reported,  no  mineral  claims  ha\-e  been  staked  on  the  west  side  of  the 
Skeena  river  south  from  Knuuss  mountain,  situated  a  few  miles  south  from  P'iddler  creek,  until 
Lowrie  creek,  near  the  northern  spur  of  Kitsalas  moinitain,  is  reached,  some  seventeen  miles 
south  from  Fiddler  creek. 

Tliis  group  of  mineral  claims  consists  of  the  Triune,  Gold  Standard, 
Poor  Boy  Group.  Ella,  and  Four  Boy  claims,  owned  by  L.  A.  Moody,  Kichard  Lowrie,  James 
Gall,  and  James  Darby,  of  Usk,  and  is  situated  in  the  foot-hills  of  the 
northern  spur  of  Kitsalas  mountain.  On  the  Triune  claim  an  open-cut  has  been  made  in  a 
sheared  zone  in  diorite  country-rock  at  an  elevation  of  500  feet.  In  this  occasionally  could 
be  noticed  kidnej's  of  quartz  containing  particles  of  visible  free  gold,  also  quartz  containing  a 
little  bornite  and  stained  with  copper  carbonates,  but  no  evidences  of  the  existence  of  an  ore- 
body  of  commercial  value  could  be  found. 

On  the  Gold  Standard  claim,  adjoining  the  Triune  on  the  east,  an  open-cut  in  a  sheared 
zone  in  diorite  country-rock  1-5  feet  long,  with  the  face  of  the  cut  12  feet  deep,  was  examined  ; 
this  wa-s  made  into  the  side  of  the  mountain  at  an  elevation  of  about  800  feet,  and  showed  a 
vein  18  inches  wide  filled  with  quartz,  striking  east  and  west  and  dipping  to  the  north,  a  sample 
from  which  assayed  :     Gold,  0.06  oz.  ;  silver,  1.6  oz.  ;    copper,  0.3  per  cent. 

Another  open-cut,  also  in  a  sheared  zone  in  diorite,  about  200  feet  west  from  the  one  just 
referred  to,  showed  a  vein  filled  with  quartz ;  this  vein  was  30  inches  wide  on  the  surface,  but 
onlv  a  few  inches  wide  in  the  fliior  of  the  cut  8  feet  below.  Judging  from  all  the  surrounding 
conditions,  it  is  considered  doubtful  if  any  commercial  value  could  be  attached  to  the  discoveries 
so  far  made  on  this  group  of  claims,  but  further  prospecting  may  reveal  better  showings. 

This  group  of  mineral  claims  includes  the  Queen  Ann,  Cordillera,  Yellow 
Cordillera  Group.  Pearl,  Gold  Dust,  Camille,  and  Gold  f^entinel,  owned  by  James  Darby,  of 
Usk,  and  J.  D.  Wells,  of  Kitsalas.  The  property  was  staked  during  the 
spring  of  1914,  when  the  finding  of  rich  float  led  to  its  discovery;  it  is  situated  about  two 
miles  and  a  half  southerly  from  Usk  Station,  on  the  east  slope  of  Kitsalas  mountain.  At  an 
elevation  of  700  feet  a  fissure-vein  outcrops  in  a  diorite  country-rock.  This  had  been  exposed 
by  a  series  of  open-cuts  for  a  distance  of  about  500  feet  along  its  line  of  strike  towards  S.  30° 
W.,  with  the  dip  apparently  nearly  vertical.  The  width  of  vein-filling  varies  from  1  to  8  feet, 
but  whether  the  outcroppings  are  those  of  a  continuous  vein  or  of  separate  lenses  along  a  general 
line  of  strike  had  not  been  determined. 

Tlie  minerals  in  this  vein  aT'c  chiefly  chalcocite  and  bornite  in  a  quartz  gangue,  in  which 
can  be  seen  many  particles  of  free  gold,  \  isible  to  the  naked  eye.  The  most  northerly  exposure 
of  mineral  is  in  fairly  heavy  timber  on  the  Queen  Ann  mineral  claim,  close  to  the  dividing  line 
between  that  claim  and  the  Cordillera,  which  adjoins  it  to  the  south-west.  At  this  point  an 
open-cut  27  feet  long  by  about  8  feet  wide  has  been  made.  The  No.  2  open-cut  is  25  feet  dis- 
tant towards  S.  30°  W. ;  this  is  10  feet  long  by  about  8  feet  wide.  The  No.  3  open-cut  is  75 
feet  distant  in  the  same  direction,  which  is  also  10  feet  long  by  about  8  feet  wide.     The  No.  4 
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open-cut  is  200  feet  distant  in  the  same  direction  :  this  is  15  feet  long  by  about  8  feet  wide. 
No.  o  open-cut  is  io  feet  distant  in  the  same  direction  :  this  is  21  feet  long  by  about  10  feet 
wide.  No.  6  open-cut  is  100  feet  distant  in  the  same  direction  ;  this  is  21  feet  long  by  10  feet 
wide.  The  elevation  between  the  No.  1  and  No.  6  open-cuts  rises  gradually,  the  difference 
between  the  two  points  being  about  100  feet. 

The  following  list  of  assays  shows  the  values  carried  by  the  samples  taken  : — 


Location  sampled. 


Assay  V  a  lues. 


Gold. 


Oz. 

Selectet!  sample  from  No.  1  open-cut 0.38 

Average  sample  across  3  feet  from  No.  3  open-cut 0.4 

Shipping-ore  from  No.  2  open-cut,  representing  about  10  per  cent,  of j 

vein-matter '  0.7 

Shipping-ore  from  No.  1  open-cut,  representing  about  5  per  cent,  of  vein- 

malter 0.36 


Silver. 

Copper. 

Oz. 
9.3 
3.8 

Per  Cent. 

23.4 

7.1 

8.9 

10.6 

9.5 

21.1 

In  addition  to  the  outeroppings  and  work  referred  to,  other  mineralized  outcroppings  had 
been  discovered  on  the  mountain  at  a  considerably  greater  elevation,  which  indicated  a  series 
of  veins  lying  nearly  parallel  to  the  line  of  open-cuts,  but  no  work  had  been  done.  From  all 
the  indications  this  group  of  mineral  claims  is  very  promising,  and  it  should  be  systematically 
prospected. 

This   group    consists    of  the  Old  Timer,    Fminie,    Walker,  and  Dighy 
Old  Timer         mineral  claims,  o^xTied  by  C.  W.   D.  Clifford,  J.  W.  Patterson,  and  J.  D. 
Group.  Wells,  of  Kitsalas.     It  is  situated  on  the  south-eastern  slope  of  Kitsalas 

mountain  about  one  mile  west  from  the  Canyon,  and  is  reached  by  a  foot- 
trail  which  branches  off  from  the  wagon-road  connecting  the  old  village  at  the  Canyon  with 
Phillips  creek. 

At  an  elevation  of  about  1,800  feet  an  open-cut  has  been  made  across  an  igneous  dyke  on 
the  M'alker  claim.     This  cut  is  2-1  feet  long  by  about  8  feet  wide  and  12  feet  high  at  the  face. 

Tliis  dyke  is  very  much  fractured ;  there  is  considerable  epidote  and  some  chalcopyrite  in  a 
quartz  gangue  filling  the  fissures,  which  strike  nearly  north  and  dip  vertically.  These  fissures 
are  narrow,  the  widest  being  2  feet ;  an  average  sample  taken  near  the  face  of  the  open-cut, 
assaj-ed  :  Gold,  0.03  oz. ;  silver,  0.8  oz. ;  copper,  3.4  per  cent.  The  surface  is  so  heavily  covered 
with  underbrush  as  to  conceal  all  traces  of  any  possible  extension  of  the  fissure  along  the  strike. 

This  group  consists  of  the  Poor  Mitie,  Copper  King,  Xorth  Star,  and 
Copper  King       Jiig  Copper  mineral  claims,  owned  by  Peter  Brusk  and  associates.     The 
Group.  property  is  situated  on  the  south  slope  of  Kitsalas  mountain  near  the  head 

of  Phillips  creek,  on  the  north  side,  and  about  five  miles  west  from  Kitsa- 
las canj'on.  It  is  reached  by  an  excellent  ti-ail  up  Phillips  creek,  which  branches  off  from  the 
wagon-road  from  the  Canyon  at  Brusk 's  ranch. 

At  an  elevation  of  about  1,900  feet,  on  the  Copper  King  claim,  in  the  bed  of  a  branch  of 
Phillips  creek,  there  is  a  strong  outcropping  of  quartz  carrying  bornite,  chalcopyrite,  and  iron 
pyrites.  In  an  open-cut  made  in  the  south-east  bank  of  the  branch  creek,  the  walls  on  each 
side  of  this  outcropping  are  so  well  defined  as  to  indicate  a  clean-cut  fissure  in  an  igneous  rock. 
The  line  of  strike  is  75°  E.  and  the  angle  of  dip  is  60  degrees  towards  the  south-east. 
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This  vein  is  exposed  along  the  strike  for  a  distance  of  80  feet,  and  has  an  average  width 
between  tlie  walls,  including  a  few  inches  of  gouge  between  each  wall  and  the  ore-body,  of  about 
3  feet.  A  siimple  taken  representing  about  an  average  of  the  vein  assayed  :  Gold,  0.1  oz. ; 
silver,  3.3  oz. ;  copper,  12.8  per  cent.  A  selected  sample  assayed:  Gold,  0.03  oz. ;  silver, 
3.8  oz. ;  copper,  17.9  per  cent. 

A  vein,  very  similar  to  the  one  just  referred  to,  is  exposed  in  another  tributary  of  Phillips 
creek,  situated  about  1,000  feet  distant  towards  the  east,  on  the  Bly  Copper  claim,  but  at  a 
somewhat  higher  elevation.  On  this  outcropping  no  work  has  been  done,  and,  as  there  are  no 
rock  exposures  between  the  two  creeks,  it  was  not  possible  to  trace  any  relationship  between 
the  two  outcroppings. 

On  the  Copper  King  claim,  near  the  southern  boundary-line  and  on  the  north  bank  of 
Phillips  creek,  an  adit  (No.  1)  has  been  driven  in  the  sheared  portion  of  an  igneous  rock, 
where  some  bornite  occurs  in  the  fracture-planes.  This  adit  is  12  feet  long,  20  feet  of  which 
is  in  a  N.  20°  E.  direction,  and  the  balance  is  N.  30"  \V.  ;  a  winze  has  been  sunk  at  the  face 
14  feet  deep.  A  little  mineral  occurs  scattered  through  the  country-rock  in  the  cleavage- 
planes  of  the  fractures  as  well  as  in  the  solid  rock,  but  with  no  defined  walls. 

At  a  point  about  50  feet  higher  elevation  than  the  No.  1  adit  and  about  200  feet  in  a 
northerly  direction  on  the  east  bank  of  a  tributary  of  Phillips  creek,  another  adit  (No.  2)  has 
Ijeen  driven  50  feet  long  in  a  N.  70°  E.  direction ;  also  a  winze  has  been  sunk  15  feet  deep, 
but  was  full  of  water.  This  adit  crosscuts  an  igneous  dyke  showing  lean  mineralization  as 
.specks  of  chalcopyrite  and  bornite  very  similar  to  the  mineralization  showing  in  the  No.  1  adit. 
Near  the  face  of  the  No.  2  adit  a  granite  dyke  is  exposed  that  apparently  cuts  ott'  the  diorite, 
and  further  work  was  abandoned.  An  average  sample  of  the  mineralized  diorite  assayed  : 
Gold,  trace;  silver,  trace;  copper,  0.3  per  cent. 

The  supply  of  timber  is  ample  for  all  purposes  ;  the  supply  of  water  in  Phillips  creek  is 
sufficient  to  furnish  power  to  run  machinery  for  a  plant  of  considerable  capacity. 

This  group  is  located  one  mile  north  from  the  Copper  City  ferry  on  the 
Virginia  Group,  west  side  of  the  Skeena  river,  and  contains  the  Virginia,  Highland,  and 
Erin  mineral  claims,  owned  by  A.  G.  Walker,  of  Copper  City.  On  the 
Virginia  claim  an  adit  has  been  driven  15  feet  under  cover  beyond  an  open-cut  15  feet  long, 
into  a  body  of  iron-stained,  calcareous  quartz  carrying  some  epidote,  but,  so  far  as  at  present 
exposed,  no  other  minerals.  A  sample  across  3  feet  assayed  only  traces  of  gold  and  silver  and 
no  copper. 

Granby  B.\y,  OBSEuv.\TORy  Inlet. 

By  far  the  most  important  event  that  happened  in  the  history  of  the  mining  industry  in 
northern  Hriti.sh  Columbia  during  1914  was  the  "blowing-in  "  of  the  new  smelting  plant  of  the 
fJranby  Consolidated  Mining,  Smelting,  and  Power  Co.,  Limited,  at  Anyox,  on  Granby  bay, 
I  )l)servatory  inlet,  about  120  miles  north  from  Prince  Rupert.  The  investment  for  the 
construction  of  the  smelter,  power  plant,  machinery  at  the  mines,  development,  electric  railway, 
and  buildings  at  the  smelter  and  mining  camps  aggregated  §3,680,000  up  to  the  time  the 
smelter  was  blown  in,  during  March,  1914. 

The  Minister  of  Mines'  Reports  for  the  years  1911  and  1913  contained  articles  descriptive 
of  the  occurrence  of  the  ore-bodies  and  of  the  partial  construction  of  the  plants,  written  by 
Donald  G.  Forbes,  M.E.,  but  the  history  of  the  property,  which  is  somewhat  unusual,  has  not 
been  mentioned,  so  a  brief  summary  will  be  given  in  this  report. 
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The  original  mineral  claims  were  located  in  l',)01  as  the  Iflddi-n  Cm/.- ,i;roup  by  McMillan, 
George  Rudge,  and  11.  B.  Flewin,  of  Port  Simpson,  and  were  described  as  being  situated  on 
Ekswan  (Goose)  bay,  this  name  being  changed  to  Gianby  bay  in  191-1.  In  190:2  the  property 
W!is  bonded  for  .'5+0,000  to  M.  K.  Rodgers,  of  Seattle,  as  agent  for  the  late  Marcus  Daly,  of 
Butte,  and  some  serious  development-work  performed,  but,  after  Mr.  Daly's  death,  it  was 
examined  by  Horace  Y.  Winchdl  on  behalf  of  the  Daly  heirs  and  allowed  to  revert  to  the 
original  locators. 

In  1905  a  syndicate,  formed  in  Vancouver,  B.C.,  by  some  of  the  original  Britannia  Copper 
Syndicate,  bonded  the  Ilkhlen  Cn-fk  group  from  McMillan,  Rudge,  and  Flewin,  and  expended 
about  §25,000  in  development-work. 

In  1908  M.  K  Rodgers  again  became  interested  in  the  property,  which  he  purchased  for 
Thos.  Hudgins,  a  banker  of  Butte,  and  himself  for  |1 3."),000,  and  continued  development-work 
on  a  larger  scale  until  1910,  when  it  was  sold  to  the  Granby  Company,  the  purchase  price 
being  reported  at  $.500,000. 

The  following  description  of  the  geology  is  talcen  from  the  report  of  Donald  G.  Forbes, 
M.E.,  of  Victoria,  B.C.,  on  page  67  in  the  Minister  of  Mines'  Report  for  1911  :  "The  rock 
formation  in  which  the  ore-bodies  occur  may  be  best  described  as  an  argillaceous  schist ;  it 
has  been  subjected  to  very  considerable  alteration,  and  in  some  places  the  fissile  structure  of 
the  argillaceous  bands  has  disappeared  and  the  rock  appears  to  be  massive.  This  rock  forma- 
tion can  be  traced  for  several  miles  along  the  shore  of  the  inlet  to  the  adjacent  islands,  and 
extends  nearly  to  the  summits  of  the  mountains  to  the  west  of  the  property,  where  the  Coast 
granites  are  found.  The  ore-bodies  are  at  some  points  cut  by  intrusive  dykes,  but  these  dykes 
have  no  influence  on  the  nature  of  the  ore,  nor  on  its  commercial  value." 

In  the  mines  previous  to  Jul}',  1913,  there  had  been  done  over  16,000  feet  of  underground 
development-work,  exclusive  of  diamond-drill  holes.  Since  then  and  up  to  July  1st,  1914,  the 
underground  development-work  has  been  increased  by  an  additional  5,400  feet  of  drifts  and 
raises,  as  well  as  6,400  feet  of  diamond-drill  boring.  As  a  result  of  this  later  work,  the 
boundaries  of  the  two  main  ore-bodies  have  been  well  defined  above  the  385-foot  level  to  the 
surface,  at  475  feet  higher  elevation,  on  the  ore-body  known  as  the  Cabin  Blutf  or  No.  1,  and 
515  feet  higher  elevation  on  the  Mammoth  Bluft'or  No.  2  ore-body.  Levels  have  been  opened 
at  150  feet,  230  feet,  385  feet,  530  feet,  630  feet,  700  feet,  and  800  feet  above  tide- water. 
This  is  the  reverse  from  the  usual  conditions,  because  generally  the  levels  are  measured  from 
the  surface  downwards. 

Both  the  Nos.  1  and  2  ore-bodies  are  elliptical  in  plan.  The  No.  1  has  the  greatest  length, 
being  about  1,300  feet  along  the  strike,  which  is  slightly  ea.st  of  north,  the  dip  being  65  degrees 
to  the  west.  The  No.  2  ore-body  has  been  proven  to  be  nearly  as  long,  with  a  maxinnun  width 
of  about  200  feet.  The  strike  of  this  ore-body  is  north-west  and  dip  at  an  angle  of  45  degrees 
towards  north-east.  The  distance  of  barren  ground  between  the  two  ore-bodies  on  the  surface 
is  about  150  feet,  but  on  the  385-foot  level  the  distance  has  increased  to  800  feet. 

The  tonnage  of  "ore  in  sight"  is  estimated  at  9,563,000  tons,  carrying  2.2  per  cent. 
copper  and  about  30  cents  in  gold  and  silver  to  the  ton.  This  is  surrounded  by  a  body  of 
low-grade  ore  running  0.6  per  cent,  copper.  In  this  body  the  tonnage  in  sight  is  estimated  at 
8,589,500  tons.  When  the  high  and  low  grade  are  considered  together,  it  gives  an  estimate 
of  18,152,500  tons  of  1.4  per  cent,  copper  ore. 

Since  the  middle  of  March  last,  when  the  smelter  was  first  blown  in,  until  July  1st  there 
had  been  shipped  from  the  mines  77,377  tons  of  ore,  carrying  2.4  per  cent,  of  copper  to  the 
ton.     Most  of  this  ore  was  mined  from  the  No.  1  ore-body  from  the  stopes  above  the  530-foot 
level,  only  8,476  tons  from  the  No.  2  ore-body  having  been  shipped. 
10 
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On  July  1st,  1914,  there  was  15,000  tons  of  broken  ore  in  the  mine.  During  the  past 
season  two  entirely  new  ore-bodies,  No.  3  and  No.  4  were  discovered  and  explored.  They  are 
of  the  same  general  type  as  the  No.  2  ore-body  and  in  the  same  mineralized  area.  The  total 
ore  developed  in  the  two  bodies  is  1,407,500  tons,  carrying  1.8  per  cent,  of  copper. 

Mininf  operations  are  being  carried  on  by  three  systems,  as  follows  :  First,  glory-hole 
from  the  surface  on  the  630-foot  level  on  No.  2  ore-body  where  that  level  comes  to  the  surface 
on  the  south-westerly  slope  of  the  Mammoth  Bluff ;  second,  Treadwell  or  shrinkage  system  of 
driWno-  drifts  along  the  strike  of  the  ore,  making  raises  about  20  feet  high  for  ore-chutes,  with 
60  feet  between  centres,  through  which  only  about  one-third  of  the  ore  broken  down  is  drawn, 
the  balance  being  left  for  footage  for  drills  and  men  ;  then  stoping  upwards  on  an  incline  in 
all  directions  from  the  tops  of  the  raises  the  entire  width  of  the  ore-body,  but  leaving  pillars 
across  the  ore-body  from  60  to  120  feet  apart  and  about  30  feet  wide  at  the  top,  according  to 
the  standing  (jualities  of  the  ground,  with  intermediate  drifts  cut  through  the  pillars  connecting 
the  stopes  along  the  strike;  third,  the  system  followed  in  the  Granby  mines  at  Phoenix, 
locally  termed  "  benching." 

The  arrangement  for  handling  ore  is  by  a  gravity  system  throughout,  by  chutes,  specially 
designed,  from  the  stopes  to  the  230-foot  level,  where  the  crushers  are  located,  and  from  the 
crushers  into  the  ore-cars,  each  of  25  tons  capacity  on  the  150-foot  level,  whence  it  is  trans- 
ported to  the  ore-bins  at  the  smelter  on  Granby  bay,  one  mile  distant  over  a  3-foot  gauge 
electric  railway  laid  with  56-Ib.  rails. 

The  total  length  of  the  electric  railroad  main  line  is  3.22  miles,  distributed  as  follows: 
"  A  "  line  on  nearlj-  level  grade  with  switchback,  connecting  the  mine  with  the  smelter-yard, 
7,913  feet  in  length;  "B"  line  with  2  per  cent,  grade,  connecting  the  wharf  with  "A"  line, 
7,490  feet  in  length  ;  copper  track  with  2i  per  cent,  grade,  connecting  "  B "  line  with  the 
smelter,  1,516  feet  in  length.  Spur  sidings  and  yard-tracks  total  2.36  miles,  consisting  of 
smelter-yard  tracks,  2,626  feet;  ore  and  coke  tracks  on  high  line,  2,753  feet;  charge  tracks, 
3,167  feet ;  wharf  track,  1,710  feet ;  sawmill  spur,  1,770  feet,  storage  sidings,  458  feet.  There 
are  on  the  line  of  this  railroad  1.95  miles  of  trestle-work. 

The  equipment  consists  of  two  42-ton  Baldwin- Westinghouse  locomotives,  twenty-five 
hopper-bottom  steel  ore-cars,  each  of  25  tons  capacity,  as  well  as  the  necessary  flat  cars  for 
hauling  freight  from  the  docks  to  the  smelter  and  mine. 

The  works  are  on  Granby  bay,  an  indenture  in  the  western  shore  of  Hastings  arm,  which, 
with  Alice  arm,  merges  into  Observatory  Inlet.  The  Burniston  range  of  mountains,  rising  to 
an  elevation  of  5,700  feet,  separates  Observatory  inlet  from  Portland  canal ;  the  mines  and 
reduction-works  are  on  the  eastern  foot-hills  of  this  range.  The  settlement  is  called  Anyox, 
and,  being  on  deep  watei-,  is  directly  accessible  to  ocean-going  steamers.  There  are  usually 
two  steamers  that  arrive  weekly  from  Vancouver. 

The  ore  from  the  mines  is  weighed  in  the  25-ton  cars  on  a  40-foot,  80-ton-capacity  track- 
scale  ;  thence  is  dumped  into  the  ore-bins  of  8,000  tons  capacity,  over  the  tops  of  which  the 
tracks  from  the  mine  are  laid.  From  the  bottoms  of  these  bins  the  ore  is  drawn  into  charge 
cars  running  on  a  track  at  a  level  35  feet  below  the  mine-track. 

The  furnaces,  of  which  there  are  three,  are  50  inches  wide  by  30  feet  long,  and  are  the 
regular  type  of  rectangular,  water-jacketed  matting-furnace  made  by  the  Traylor  Engineering 
and  Manufacturing  Company.  The  furnaces  are  provided  with  4i-inch  tuyeres  at  10-inch 
centres.  The  slag-tap  is  at  the  side.  The  converter-room  is  in  one  end  of  the  main  smelter 
building,  in  which  are  three  converter-stands.  The  converters,  of  the  Great  Falls  type,  are  1 2 
feet  in  diameter. 
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The  downtakes  from  the  furnaces  and  the  flue  from  the  converter-hoods  lead  into  a  large 
dust-chamber  at  the  side  of  the  main  smelter  building.  From  the  centre  of  the  chamber  the 
main  flue  leads  up  the  hill  to  the  reinforccd-concrete  stack,  '22  feet  in  diameter  by  153  feet 
high,  the  top  of  which  is  about  300  feet  above  the  furnaces. 

The  Granby  Company  has  secured  from  the  British  CoUimbia  Go\ernnient  th(;  right  to 
reclaim  a  large  area  of  ground  by  filling  in  witli  slag  a  shallow-water  area  in  Granby  bay 
directly  in  front  of  the  sraelter-site.  Thus  is  a  convenient  dumping-ground  for  the  slag 
obtained,  and  as  the  dump  grows  the  area  of  the  company's  new  made  land  will  gradually 
increase. 

Power  is  generated  at  a  hj-dro-electric  plant  on  Granby  baj'  just  below  the  smelter-site. 
The  water  of  Falls  creek  has  been  impounded  by  a  crib  and  rock-filled  dam  one  mile  back  of 
the  smelter  ;  a  6-foot  wooden-stave  pipe  conveys  the  water  from  the  reservoir  to  the  Pelton 
wheels  in  the  power-house  at  an  available  head  of  400  feet.  The  power-house  ecpiipment 
includes  two  electric  generators  of  938  k.v.a.,  with  exciters  ;  two  motor-generator  sets  of  300 
k.w.  each  :  three  Connersville  blowers,  with  Pelton  buckets  on  fly-wheel  of  blowers,  with  a 
capacity  of  48,000  cubic  feet  of  free  air  a  minute,  supplied  at  3  B).  pressure ;  and  a  Nordberg 
blowing-engine,  with  a  capacity  of  21, .500  cubic  feet  of  free  air  a  minute  at  a  pressure  of  16  It). 
A  Nordberg  compressor  is  also  installed  in  the  building,  which  has  a  capacity  of  4,000  cubic 
feet  a  minute  at  100  Bi.  pressure.  The  blowing-engine  and  compressor  are  provided  with 
buckets  on  the  fly-wheel,  the  same  as  the  blowers. 

The  docks  on  Granby  bay  are  500  feet  long  by  50  feet  wide,  equipped  with  thiee  travelling 
ore-bunkers  for  coke  and  ore.  A  concrete  fire-proof  store  building  117  feet  long  by  60  feet 
wide,  three  stories  high  is  located  near  the  dock  and  is  run  as  a  complete  department  store. 
One  steamer,  the  "Amur,"  and  six  barges,  are  used  in  the  blister-copper,  coke,  and  lime-rock 
service. 

The  smelter  town  of  Anyox,  owned  by  the  Granby  Company,  is  built  near  the  dock,  and 
comprises  a  modem  hotel,  large  recreation-hall,  hospital,  seventy-five  cottages,  each  containing 
either  three,  five,  or  seven  rooms,  with  bath-ioom,  and  furnished  with  electric  lights,  water  and 
sewer  connections.  There  are  three  trunk-line  sewers,  and  waterworks  system  having  60  B). 
pressure  to  the  inch,  with  the  necessary  mains,  fire-hydrants,  and  connections  with  all  the 
buildings.  The  streets  are  laid  out  systematically,  walks  and  roadways  planked,  and  the 
streets  well  lighted  by  electric  arc-lights.  There  is  also  a  sawmill  and  a  brickyard  located  on 
the  outskirts  of  the  town  ;  the  former  having  a  daily  cutting  capacity  of  25,000  feet  board 
measure,  and  the  latter  a  daily  producing  capacity  of  25,000  bricks. 

Near  the  mine  the  Granby  Company  has  built  large  bunk-houses  and  mess-houses,  as  well 
as  a  number  of  residences  similar  to  those  at  Anyox,  and  equipped  with  the  same  modern 
conveniences ;  also  a  recreation-hall,  superintendent's  ottice,  and  storage  building  for  supplies. 
The  bunk-house  is  two  stories  with  basement,  the  last  mentioned  being  furnished  with  shower- 
baths,  drying-room,  and  with  lockers  for  the  men's  clothes  arranged  along  the  walls.  The  first 
or  ground  floor  is  divided  into  separate  rooms,  but  the  upper  floor  is  undivided  and  designated 
as  the  "  bull-pen,"  and  is  furnished  with  cots. 

Notes  by  Provincial  Mineralogist. — The  Granby  Consolidated  Mining,  Smelting  and 
Power  Company  is  now  operating  a  number  of  mines  and  two  smelters  in  British  Columbia, 
and,  in  addition,  mines  in  southern  Alaska.  The  main  oflice  of  the  company  is  in  Vancouver 
and  is  the  headquarters  of  the  general  manager,  F.  M.  Sylvester ;  the  general  superintendent 
of  mines,  C.  B.  Smith ;  the  general  superintendent  of  smelters,  W.  A.  Williams ;  and  the 
treasurer,  G.  W.  Woostor. 
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The  territory  in  which  the  company  is  actively  operating  has  been  divided  into  four 
sections,  namely  ; — 

(1.)    South-easterti    British    Columbia — including    mines    at     Phoenix — under    the 

superintendency  of  C.  M.  Campbell. 
(2.)  British  Columbia  Coast — including  mines  at  Anyox — under  the  superintendency 

of  H.  J.  C.  MacDonald. 
(3.)  South-west  Alaska — including  Midas  mine,  Yaldez — under  the  superintendency 

of  E.  E.  Campbell. 
(4.)  Southern  Alaska — including   Mamie  and   It-Dean    mines — under   the   superin- 
tendency of  N.  W.  Sweetser. 
This  company  has  carried   on  a  vigorous  campaign   to  acquire   new   properties  in   many 
districts,   particularly  in  Alaska,    where  three  new  mines  have   been  acquired  and  deals  for 
others  are  pending.     The  ores  from  these  Alaska  mines  will  all  be  brought  to  the  company's 
smelter  at  Anyox  for  treatment. 

The  capacity  of  the  Anyox  plant  is  to  be  considerably  increased  in  the  near  future,  and 
the  companj'  is  making  every  preparation  for  copper-mining  and  smelting  on  a  large  scale. 

The  Anyox  smelter  was  not  closed  at  the  outbreak  of  the  European  war,  as  was  the 
Grand  Forks  plant,  but  has  been  operated  continuously  during  the  past  year,  after  "blowing-in" 
in  March ;  260,809  tons  of  ore  was  smelted,  yielding  2,853  oz.  gold,  130,767  oz.  silver,  and 
11,084,646  tt).  copper. 

Bonanza  Creek. 

This  group  of  mineral  claims  is  situated  on  Bonanza  creek,  which  flows 
Bonanza  Group,  into  Granhj'  bay  from  the  north-west  about  two  miles  southerly  from  Anyox. 
The  Granby  Company  has  been  prospecting  for  several  months  prior  to 
July  last  on  this  property,  and  in  the  autumn  of  1914  was  reported  to  have  acquired  it.  These 
mineral  claims  were  amongst  the  earlier  locations  in  the  district,  having  been  staked  in  1900, 
but  until  the  Granby  Company  began  systematic  prospecting  but  little  serious  attempt  had 
been  made  as  regards  development-work,  owing  to  the  low  grade  of  the  mineral  contents  of  the 
wide  body  of  schist,  which  contains  numerous  veinlets  filled  with  quartz  carrying  some  iron 
and  chalcopyrite. 

Glacier  Creek. 

This  group  contains  the  Golconda,  Golconda  Xo.  1,  Copper  Cotisolidated, 
Golconda  Group.    Blue  Bird,  Blue  Bird  Extension,  and  Blue  Bird  Extension  No.  1,  owned 

by  Dr.  A.  C.  Crookall,  A.  W.  Graham,  and  Patsy  Forrest,  of  Seattle. 
This  property  is  situated  along  both  sides  of  Glacier  creek,  a  stream  flowing  nearly  parallel 
with  the  course  of  Bonanza  creek,  and  emptying  into  Granby  bay  about  a  mile  southerly  from 
the  mouth  of  that  creek.  Except  assessment-work,  no  serious  attempt  at  development  has 
been  made  ;  during  the  past  summer  the  claims  were  surveyed. 

The  same  belt  of  argillaceous  schists,  in  which  the  ore  in  the  Hidden  Creek  mines  occurs,^ 
extends  on  to  and  across  Glacier  creek,  as  well  as  up  that  creek  some  two  miles  to  the  glacier 
in  which  the  creek  has  its  source. 

This  group  contains  the  Copper  Crown,  Red  Jacket,  Red  Wing  Frac.y 
Red  Wing  Group,     and  Red  Wiiig  mineral  claims,  staked  by  Joseph  McGrath  in  1909,  when 

he  found  a  very  large  quantity  of  float  consisting  of  lumps  and  boulders  of 
chalcopyrite,  often  carrying  8  per  cent,  of  copper  mixed  with  slide-rock  from  the  steep 
mountains  on  the  northern  side  of  the  creek  at  the  foot  of  the  glacier.  This  property  has 
been  surveyed  and  Crown-granted,  but  the  work  done  has  been  confined  to  the  necessary 
annual  assessments. 
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The  same  lielt  of  argillaceous  schist,  common  to  tlic  country  sunounding  Granbv  l)av 
which  in  places  is  alteretl  to  mica-schist,  extends  through  the  Jicd  W'iuf/  group,  hut  the  igneous 
dykes  found  in  other  portions  of  this  zone  are  more  numerous  and  extensive  than  elsewhere. 

The  mineralized  areas  in  the  schist  on  this  grou])  of  claims  arc  of  less  extent  than  is 
usually  found  in  this  zone,  but  the  values  are  more  concentrated,  occurring  apparently  in  well- 
definetl  ribs  of  varying  widths  across  the  schist  rather  than  as  a  mineralized  lielt  along  the 
line  of  strike  of  the  schist. 

SutKcient  work  has  not  been  done  to  demonstrate  manj-  material  facts  regarding  the 
possible  connnercial  value  of  the  property,  but,  in  any  event,  the  mining  and  transportation 
costs  must  be  much  higher  than  on  the  Granby  Company's  property,  because  of  the  glaciers 
on  the  higher  levels  within  the  boundaries  of  the  group  ;  also  because  of  the  extreme  danger 
from  snow  and  rock  slides,  and  the  attendant  difficulty  of  building  a  camp  near  the  mine- 
workings  unless  a  large  outlay  of  capital  was  made  to  drive  long  adits  at  low  levels,  with 
portals  beyond  the  routes  of  the  slides. 

Gibson  Isl.wd. 

This  is  a  small  island  situated  in  the  northern  entrance  of  Grenville  channel,  about  thirty 
miles  south  from  Prince  Rupert,  and  on  the  regular  route  travelled  by  the  Coast  steamers 
which  ply  between  Victoria  or  Vancouver  and  Prince  Rupert.  The  area  contained  in  the 
island  is  about  640  acres. 

The  rock  formations  occurring  on  Gibson  island  are  crystalline  limestone,  hornblende- 
schists,  and  diorite,  classified  by  R.  G.  McConnell,  of  the  Canadian  Geological  Survey,  as 
belonging  to  the  Prince  Rupert  formation.  At  the  contact  of  the  hornblende-schist  and 
limestone,  outcroppings  of  copper  minerals  in  a  quartz  gangue  were  discovered  some  years  ago 
and  a  group  of  mineral  claims  was  located. 

The  island  is  well  supplied  with  timber,  chiefly  hemlock ;  the  supply  of  water  is  fairly 
good  for  domestic  and  mining  purposes,  but  not  for  power,  as  the  highest  points  on  the  island 
only  reach  an  elevation  of  about  100  feet  above  sea-level  ;  consequently  the  watershed  is 
inconsiderable,  and  pumping  would  have  to  be  adopted  for  concentration  purposes. 

This  group  contains  the  Copper  King,  Wild  Goose,  Oj^helia,  Standard, 

Wild  Goose        and  Nellie  mineral  claims,  owned  by  Roy  Chrisman,  Otis  J.   Benson,  J. 

Group.  McDonald,  George  Keyes,  and  F.  B.  St.  Amour,  of  Prince  Rupert,  B.C. 

Along  a  ridge  that  traverses  the  Wild  Goose  and  Ophelia  mineral  claims  at 

an  elevation  of  about   100  feet  above  sea-level,  there  occur  several  outcroppings  made  up  of 

such  minerals  as  iron  pj'rites,  chalcopyrite,  bornite,  a  little  galena  and  zinc-blende  in  quartz 

gangue.     These  showings  have  a  general  N.  15°  W.  line  of  strike,  with  vertical  flip.     The 

country-rock  on  the  north-east  boundary  of  this  mineral  belt  is  hornblende-schist  and  on  the 

south-west  crystalline  limestone. 

From  the  work  done  at  the  No.  1  open-cut  on  the  Wild  Goose  claim,  about  200  feet  south- 
east from  the  dividing  line  between  that  claim  and  the  Ophelia  claim,  it  appears  as  though 
tlie  mineralization  had  the  structure  of  a  large  lens  and  that  this  work  exposes  the  maximum 
width  of  the  mineralized  zone. 

Tlie  No.  1  open-cut  is  about  8  feet  deep  for  a  length  of  20  feet,  then  about  3  feet  deep 
for  a  further  length  of  48  feet.  This  crosscuts  the  zone,  and  a  cross-section,  commencing  at 
the  hornblende-schist  wall  on  the  foot- wall  side,  is  as  follows  :  8  feet  ore  in  quartz  gangue  ;  4 
feet  ore  mixed  with  limestone ;  1  foot  limestone ;  1  foot  ore  in  quartz  gangue ;  1  foot  lime- 
stone ;  1  foot  ore  in  quartz  gangue ;  1  foot  limestone ;  5  feet  ore  in  (juartz  gangue ;  38  feet 
covered  with  gravel  containing  some  nodules  of  ore;  10  feet  ore  in  quartz  gangue;  followed 
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by  crystalline  limestone  on  the  south-west  boundary,  which  is  apparently  the  permanent 
hanfin"-wall.  A  sample  taken  from  the  open-cut  by  the  writer  across  the  8-foot  ore-body 
assayed :     Gold,  0.02  oz.  ;  silver,  3  oz.  ;  copper  6.3  per  cent. 

In  a  S.  15°  E.  direction  from  the  No.  1  open-cut,  and  also  on  the  Wild  Goose  claim,  there 
are  four  more  open-cuts,  and  an  adit  in  a  distance  of  about  300  feet.  In  all  of  these  the 
mineralization  is  very  similar  to  that  in  the  No.  1  open-cut,  but  the  width  and  values  appear  to 
gradually  decrease. 

In  a  N.  15°  W.  direction  from  the  No.  1  open-cut,  and  on  the  Ophelia  claim,  there  are 
five  open-cuts ;  in  these  the  width  of  the  mineralized  zone  appears  to  be  about  the  same  as 
in  the  No.  1  open-cut,  and  judging  from  appearances,  the  values  are  about  the  same,  but  no 
samples  were  taken  for  assay,  as  it  was  hardly  practicable  to  systematically  sample  the  entire 
ore-body  unless  considerable  work  was  done  clearing  out  each  open-cut. 

Three  diamond-drill  holes  had  been  bored  in  1913,  but  these  were  all  located  several  feet 
from  the  ore-body  on  the  foot-wall  side,  and  apparently  pointed  away  from  the  ore-body  rather 
than  at  an  angle  which  would  intersect  it,  unless  the  dip  changes,  of  which  there  does  not 
appear  to  be  any  indication. 

On  the  Copper  King  mineral  claim,  adjoining  the  Wild  Goose  on  the  south-east,  there  is 
an  outcrop  of  bornite  and  chalcopyrite  mixed  with  limestone  on  which  no  work  had  been  done. 
From  this  a  sample  taken  as  representing  a  fair  average  assayed  :  Gold,  trace ;  silver,  2  oz. ; 
copper,  1.6  per  cent. 

Pitt  Island. 

This  island  is  situated  about  five  miles  south-east  from  Gibson  island,  and  it  was  visited 
because  of  information  that  it  contained  an  extensive  deposit  of  magnetic  iron  ore.  This  was 
found  on  a  point  on  the  north  end  of  the  island  near  Stuart's  anchorage,  where  there  is  a  blufi" 
50  feet  high  by  about  50  feet  wide,  made  up  of  practically  solid  iron  ore,  occurring  in  a 
homblende-schist  country-rock.  The  apparent  line  of  strike  was  followed  towards  the  south- 
east for  about  300  feet,  and  the  same  character  of  ore  found  exposed  in  a  series  of  several 
trenches,  some  of  which  crosscut  the  ore-body  for  about  30  feet.  A  sample  taken  assayed  : 
Iron,  59.1  percent.;  sulphur,  nil;  phosphoru-s,  trace. 


SKEENA  MINING  DIVISION. 

Notes  by  Provincial  Mineralogist. 

The  Provincial  Mineralogist  has  been  favoured  with  the  foUowing  information  regarding 
the  mine  at  Surf  inlet.  Princess  Royal  island,  by  the  kindness  of  C.  E.  Verrill,  M.E.  : — 

"  During  January  and  February  the  property  was  examined  by  the  Tonopah-Belmont 
Development  Company  of  Philadelphia.  The  above  company  took  a  working  bond  on  the 
propertj'  in  April,  and  immediately  thereafter  began  the  installation  of  a  compressor  plant 
and  raining  equipment  with  which  to  carry  on  development-work. 

"A  10-drill  compressor  plant  was  installed,  entire  new  camp  buildings  built,  and  actual 
underground  work  started  about  August  1st. 
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"A  new  tunnel  was  started  about  300  feet  below  tlio  workings  developed  by  tlie  Surf 
Inlet  Company,  and  about  500  feet  above  the  level  of  the  lake,  which  is  at  the  base  of  the 
mountain  on  which  the  mine  is  situated.  This  lower  or  No.  3  tunnel  was  driven  as  a  crosscut 
for  about  400  feet  until  the  fissured  zone,  which  follows  a  general  fault-plane  through  the 
country  for  about  eight  miles,  was  encountered.  The  tunnel  was  then  continued  a.s  a  drift 
along  this  fissured  zone,  iu  which  the  ore-bodies  occur  in  the  upper  workings.  At  the  present 
time  (December  ITtli,  1914)  this  tunnel  has  been  driven  a  total  distance  of  about  1,200  feet,  or 
about  800  feet  along  the  fi.ssured  zone.  Present  progress  in  driving  this  tunnel  is  at  the  rate  of 
about  400  feet  a  month.  It  is  estimated  that  the  total  distance  from  the  portal  of  this  tunnel 
to  a  point  under  the  developed  ore  in  the  workings  above  is  about  1,700  feet,  so  that  by  the 
end  of  the  present  year  this  tunnel  should  be  approaching  the  vicinity  where  ore-bodies  can  be 
reasonably  expected  to  exist,  and  by  March  1st,  1915  it  should  be  demonstrated  whether  or 
not  the  ore-bodies  developed  above  continue  down  to  this  level. 

"  Further  development-work  has  also  been  carried  on  the  upper  workings  by  drifting  on  the 
ore-bodies  to  the  north,  and  this  work  has  demonstrated  ore  for  a  distance  of  some  250  feet 
beyond  the  point  where  the  Surf  Inlet  Company  stopped  work.  Drifting  is  still  going  on  here, 
and  crosscuts  arc  being  driven  across  the  ore  at  50-foot  intervals. 

"  The  total  distance  along  the  strike  throughout  which  ore  has  been  developetl  by  under- 
ground work  is  now  about  1,000  feet.  The  average  depth  on  this  ore  is  about  400  feet,  and 
the  maximum  depth  at  face  of  drift  is  about  750  feet.  This  is  all  in  the  upper  workings  ;  the 
new  lower  tunnel  not  yet  having  encountered  the  ore-bodies. 

"  The  width  of  the  ore-bodies  is  very  variable,  the  ore  occurring  as  lenses  in  the  fissured 
zone,  but  the  average  width  is  probably  about  10  feet.  The  maximum  width  of  clean  ore  is 
about  25  feet.  The  average  value,  based  upon  the  sampling  by  some  dozen  engineers  who 
have  examined  the  property,  including  myself,  is  $6.50  in  gold  to  the  ton. 

"There  are  three  distinct  systems  of  lenses  of  ore  all  occurring  in  the  fissured  zone,  known 
locally  as  the  East,  Middle,  and  West  veins.  These  lenses,  while  roughly  parallel,  have  a 
general  tendency  to  form  a  junction  north  of  the  present  workings.  At  least,  they  are  nearer 
together  at  the  north  end  than  at  the  south,  and  if  they  maintain  their  present  strike  will 
come  together  within  the  next  100  feet  to  the  north. 

"The  terms  of  the  bond  are  as  follows  :  The  Tonopah  Company  agrees  to  do  at  least  1,500 
feet  of  work  on  the  lower  tunnel-level  before  July  1st,  1915,  and  to  expend  not  less  than 
S75,000  on  development-work  before  that  date.  At  that  time  they  agree  to  pay  the  owners 
6150,000,  to  begin  the  construction  of  a  500-ton  mill  and  have  it  in  operation  within  eighteen 
months,  and  to  give  the  owners  a  one-fifth  or  20  per  cent,  interest  in  the  organization. 
Otherwise  they  quit  the  propeity  and  relinquish  all  rights,  equipment,  etc. 

"  The  Tonopah-Belmont  Development  Company  has  organized  a  Canadian  company 
through  which  they  will  carry  on  all  its  mining  operations  in  connection  with  this  property. 
This  is  the  Belmont  Canadian  Mines,  Limited.  Tiie  president  of  this  company  is  Clyde  A. 
Heller,  also  president  of  the  Tonopah  Company.  The  secretary  and  treasurer  is  K.  Kitto, 
also  holding  the  same  office  in  the  parent  company.  Thus  far  there  are  only  three  directors 
of  the  Belmont  Canadian  Company — Mr.  Heller,  Mr.  Kitto,  and  myself;  the  idea  being  to 
increase  the  size  and  .scope  of  this  organization  only  in  proportion  to  the  magnitude  of  its 
operations.  Tlie  superintendent  at  the  mine  is  F.  W.  Holler,  for  some  years  connected  with 
the  Tonopah  Company's  operations  in  Nevada  and  Mexico.  He  has  about  forty-five  to  fifty 
men  at  the  mine,  and  has  built  a  first-class  camp  which  offers  very  comfortable  acconnnodations 
not  only  for  the  employees,  but  for  any  visitors  who  are  interested  in  looking  over  the 
operations." 
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Western-  Canada  Portland  Cement  Company's  Property. 

The  following  notes  in  regard  to  the  property  of  the  Western  Canada  Portland  Cement 
Company  are  taken  from  a  report  by  W.  E.  Losee,  which  was  forwarded  to  the  Provincial 
Mineralogist,  with  permission  to  use  for  publication. 

The  property  is  situated  on  the  Skeena  river  at  Mile  79  to  83  on  the  Grand  Trunk  Pacific 
Railway.  The  lime-deposit  is  a  band  of  marble  400  feet  wide,  lying  above  the  railway-track, 
and  having  a  height  above  the  tracks  of  from  100  to  2,000  feet.  These  levels  were  taken 
bv  aneroid,  but  the  weather  being  fine,  are  considered  approximately  correct.  There  are  two 
unimportant  intrusions  of  trap-rock  into  this  band  of  marble. 

The  following  analyses  of  the  limestone  were  made  by  J.  O'Sullivan,  Vancouver,  B.C.  : — 


White  Limestone. 


Silica 

Oxide  of  iron  and  alumina 
Carbonate  of  calcium. . . . 

Magnesia   ... 

Sulphuric  acid 


Per  Cent. 

2.0 

1.0 

97.0 

Trace. 

None. 


Grey  Limestone. 


Per  Cent. 

9.0 

2.0 

88.9 

0.1 

Kone. 


On  the  western  end  of  the  property,  near  where  the  limestone  occurs  in  the  largest  body, 
there  are  several  beds  of  fine  clay  and  shale  which  has  been  analysed  and  found  to  be  of  a 
good  quality  for  cement-manufacture.  Tliere  is  also  an  immense  gravel-bank  close  to  the 
Shames  river  on  the  western  lease  which  is  very  suitable  for  concrete  purposes. 

An  analysis  of  a  sample  from  the  clay-deposit  by  J.  O'Sullivan  is  as  follows : — 

Silica 62 .  40  per  cent. 

Alumina 20 .  51  n 

O.xide  af  iron     8 .  20 

Lime 1 .  00  i< 

Magnesia 1 .  50  m 

Sulphuric  acid 0 .  60  u 

Ignition  loss  (combined  water,  carbonic  acid,  and  organic 

matter) 6 .  50  i> 

Total 100.71  II 

The  property  is  held  by  a  number  of  leases,  all  of  which  have  been  surveyed.  There  are 
several  mountain  streams  crossing  the  property  which  give  water  in  the  dryest  season.  The 
whole  of  the  leases  from  Mile  80  to  Mile  83  are  covered  with  a  fairly  good  growth  of  timber, 
some  of  it  running  as  large  as  3  feet  in  diameter.  Hemlock  is  most  abundant,  with  some 
spruce  and  cedar. 

From  measurements  made,  Mr.  Losee  estimates  that  the  Shames  river  has  a  drop  of  375 
feet  in  two  miles,  and  that  it  could  be  hydro-elect rically  developed  to  give  about  7,000  horse- 
power at  extreme  low  water. 

In  conclusion,  Mr.  Losee,  who  for  eight  years  was  superintendent  of  the  A'ancouver  Port 
land  Cement  Company  at  Tod  Inlet,  says  :  "  Further  comment  In-  me  would  be  supertiuous,  as 
your  property  will  bear  the  closest  examination." 
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Repoht  i!v  .Toiix  Conway,  Mininc;  Rkcohukr. 

I  have  the  honour  to  .submit  licrewitli  my  annual  report  for  the  Portland  Canal  Mininj,' 
Division  for  the  j'ear  ending  Deue.niber  31st,  1914. 

Mining  generally  throughout  this  Division  .shows  an  improvement  as  comi)ared  with  191.3. 
Several  of  the  prominent  properties  are  under  bond  to  reliable  parties,  and  prospects  are 
looking  bright  for  the  coming  year. 

Maple    B.\y. 

The  several  groups  of  claims  owned  by  Collison  &.  Noble,  and  the  Comstnck  group,  owned 
by  the  Messrs.  Flewin,  ha\e  been  bontled  to  the  Granby  Consolidated  Mining,  Smelting,  anrl 
Power  Companj',  Limited.  Tlie  work  done  by  this  company  consisted  of  diamond-drilling,  and 
I  am  informed  that  results  were  sati.sfactory. 

Georgia  River. 

The  Guggenheim  group  consists  of  eight  claims  situated  on  the  eastern  slope  of  a  mountain 
which  lies  between  the  North  fork  of  Georgia  river  and  Portland  canal,  approximately  ten 
miles  from  Stewart. 

The  property  at  present  is  reached  by  a  trail  which  zigzags  up  to  the  crest  and  down  the 
other  side  of  the  mountain  referred  to.  The  natural  site  for  a  trail  from  the  south  is  up  the 
Georgia  river,  which  empties  into  Portland  canal  some  eight  miles  farther  down,  or  over  a  low 
divide  which  separates  the  mountain  on  which  the  property  is  located  from  the  adjoining  one 
on  the  north.  The  formation  in  this  vicinity,  which  is  schistose  in  character,  is  uniform  and 
appears  to  be  in  place. 

There  are  several  veins  on  the  property  carrying  more  or  less  mineralization.  Chief 
amongst  these  is  a  large  quartz  ledge  from  10  to  30  feet  in  width,  exposed  and  traceable 
across  the  entire  property.  No  great  surface  values  have  been  obtained  ;  in  several  places, 
howevei',  where  open-cuts  have  been  made  good  gold  values  have  been  secured. 

Intersecting  the  large  vein  a  smaller  vein  occurs,  which  also  gives  promise  of  developing 
ore.  Here,  as  well,  gold  values  predominate.  At  two  points  on  the  small  ledge  referred  to, 
where  it  intersects  the  larger,  some  ore  is  in  evidence  on  the  surface  ;  this  ore  is  said  to  have 
assayed  from  6  to  8  oz.  in  gold  and  1-5  to  2.3  oz.  in  silver  ;  the  quartz  on  the  surface  gave  little 
or  no  values  where  mineralization  was  absent.  As  sinking  on  the  small  ledge  could  not  be  done 
owing  to  a  small  stream  flowing  over  it  at  the  point  desired,  a  .shaft  was  sunk  in  the  hanging 
wall,  in  1912,  to  a  depth  of  17  feet.  A  quartz-seam  which  was  of  no  consequence  at  the 
surface  widened  out  to  18  inches  at  the  bottom,  where  some  excellent  high-grade  ore  was 
encountered.  While  the  values  were  not  uniform,  considerable  of  the  quartz  which  showed 
little  mineralization  gave  good  assays  in  gold. 

A  small  crosscut  was  run  to  cut  the  small  ledge,  this  being  the  original  object  in  view, 
and  at  this  point  the  quartz  showed  very  little  mineralization.  An  average  across  the  ledge 
about  12  inches  in  width  gave  2.4  oz.  in  gold  and  1  oz.  in  silvei-. 

In  1913  a  tunnel  was  started  some  distance  down  the  hill  which  would  give  considerable 
backs  by  the  time  it  reached  a  point  vertical  under  the  shaft.  This  also  had  to  be  driven  at 
the  outset  in  the  hanging-wall.  In  1911  the  tunnel  was  advanced  to  a  distance  of  55  feet 
from  the  portal,  anrl  had  just  encountered  the  ledge  when  work  was  discontinued  for  the 
season. 
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About  200  feet  above  the  point  of  intersection  on  the  first-mentioned  or  larger  vein  con- 
siderable work  in  the  way  of  open-cuts  was  performed,  assays  of  the  ore  ranging  from  0.2  to 
3.7  oz.  in  gold  being  obtained. 

While  the  property  is  a  promising  one,  stQl  enough  work  has  not  been  done  to  determine 
or  indicate  in  anj'  measure  what  can  be  expected. 

The  co-owners  of  the  property,  C.  H.  Dickie,  Beaton  &  Hemsworth,  are  making  arrange- 
ments to  commence  active  development-work  in  the  spring  as  soon  as  weather  conditions  permit. 

Marmot  Rivek. 

The  Emina  Gordon  group,  consisting  of  three  claims,  is  situated  on  the  shore-line  of  Port 
land  canal  just  south  of  the  mouth  of  Marmot  river,  and  is  owned  by  S.  G.  O.  Chalmers  and 
G.  W.  Bruggy.  Twenty -five  feet  of  tunnel  has  been  driven  and  considerable  amount  of  surface 
work  has  been  done.  A  small  trial  shipment  made  to  the  Trail  smelter  gave  the  following  assay 
values  :     Gold,  0.08  oz. ;  silver,  66.4  oz. ;  copper,  0.56  per  cent. 

Jfotitana  Group. — A  leasing  bond  has  been  taken  on  this  property  by  Angus  McLeod  and 
G.  W.  Bruggy.  It  was  the  intention  of  the  lessees  to  make  a  shipment  of  high-grade  ore  in 
the  fall,  but  smelting  conditions  would  not  warrant  them  in  doing  so. 

Salmon  River. 

The  group  of  eight  claims  owned  by  the  Salmon-Bear  River  Mining  Company,  Limited, 
was  bonded  in  November  to  H.  Robinson  Plate,  of  Xew  York.  Mining  operations  commenced 
early  in  December  with  a  force  of  ten  men  under  the  superintendency  of  N.  L.  Wimmler,  M.E. 

It  is  the  intention  of  the  management  to  use  diamond-drills  for  prospecting  the  ground, 
and  drills  will  be  taken  to  the  property  over  the  snow-crust  in  March. 

Big  Missouri  Group. — On  the  Biff  Missouri  claim  the  crosscut  tunnel  started  some  time 
ago  was  extended  20  feet,  but  it  will  require  at  least  another  25  feet  to  get  under  the  ore-body 
showing  on  the  surface.  On  the  Province  claim  a  tunnel  was  driven  15  feet,  all  in  ore.  On 
the  Golderi  Crmcn  claim  the  tunnel  was  extended  a  considerable  distance,  and  on  the  Unimi 
claim  an  open-cut  about  10  feet  shows  some  ore. 

This  property  is  under  bond  to  the  Gastineau  Mining  Company,  which  is  openvting  on  a 
large  scale  in  the  vicinity  of  Juneau,  Alaska.  Diamond-drills  will  be  used  for  proving  up  the 
ground  and  operations  will  commence  early  in  the  spring. 

Yellowstone  Group. — This  group  was  under  option  to  the  Canadian  Mining  and  Explor- 
ation Company,  Limited.  The  work  done  bv  the  company  under  the  superintendency  of  W.  J. 
Rolfe,  M.E.,  consisted  entirely  of  surface  work,  such  as  small  shafts  and  trenches.  The  owners 
were  notified  three  months  after  the  expiration  of  the  option  that  the  company  had  decided  not 
to  continue  development  on  the  property. 

The  Martha  EUcn  group,  owned  by  the  Hercules  Mines,  Limited,  was  also  under  exami- 
nation bv  Mr.  Rolfe  for  the  Canadian  Mining  and  Exploration  Company,  Limited.  The  same 
character  of  work  was  done  as  on  the  Yellowstone  group.  It  is  the  intention  of  the  Hercules 
Mines,  Limited,  to  install  an  oil-driven  compressor  on  the  property  early  in  the  spring. 

The  Indian  Mines,  Limited,  reports  65  feet  of  drifting  along  the  hanging-wall  in  No.  1 
tunnel,  and  25  feet  of  crosscutting  in  No.  1  tunnel. 

Annual  as.sessment  only  was  done  on  the  Cascade  Falls  Mining  Company's  property  during 
the  year. 
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Bear  River. 

The  Prince  John  group,  consisting  of  three  claims,  Prince  John,  JS^os.  1,  2,  and  S,  situated 
on  the  west  side  of  Bear  river  about  four  and  a  half  miles  from  the  town  of  Stewart,  is 
owned  by  J.  H.  Nesbitt  and  Andrew  Archie.  The  mountainsides  along  this  side  of  the 
Bear  River  valley  are  very  steep,  rising  from  the  valley-level  at  about  45  degrees,  and  the 
outcrop  where  the  work  has  been  done  is  about  2,000  feet  up  the  mountain-side.  The  ore- 
deposit  runs  north-west  and  south-east,  following  along  the  mountain-side,  with  a  slight 
upward  trend  towards  the  west. 

The  lower  part  of  the  mountain-side  is  a  diorite,  which  forms  the  foot-wall  of  the  ore- 
deposit.  The  heaviest  mineralization  appears  at  about  800  feet  upward  from  the  diorite,  and 
at  this  point  the  work  has  been  done.  The  entire  mineralized  ore-bearing  zone  is  from  40  to 
60  feet  in  width,  having  for  the  hanging-wall  solid  Coast  granite.  Between  the  diorite  and 
granite  occurs  a  siliceous  schist  and  greenstone  belt  which  appears  to  be  quite  heavily 
mineralized  throughout,  but  most  heavily  in  the  central  part.  The  work  done  at  this  point 
consists  of  45  feet  of  tunnel ;  the  first  20  feet  is  in  slide  or  broken  surface  rock,  and  the 
remaining  25  feet  in  solid  formation.  The  last  25  feet  shows  copper  minerals  freely  distributed 
through  the  rock ;  shipping-ore  can  be  sorted  from  this  rock.  The  tunnel  crosscuts  the  forma- 
tion, and  about  40  feet  beyond  the  end  of  the  tunnel,  but  on  the  surface,  is  an  open-cut  about 
60  feet  in  length  which  shows  good  copper  values  the  entire  distance.  Running  pai-allel  with 
the  diorite  and  granite  through  the  schist  and  greenstone  are  several  narrow  porphyry  dykes. 

There  are  no  slides  at  this  point  of  the  mountain-side  to  interfere  with  work  winter  or 
summer.  There  is  good  timber  from  the  base  of  the  mountain  up  to  the  claims  and  a  good 
and  safe  camp-site  where  the  work  is  done.  The  veins  dip  into  the  mountain  at  an  angle  of 
about  45  degrees. 

The  Royal  group  consists  of  seven  claims  and  two  fractions,  and  is  owned  by  W.  B.  George 
and  associates.  It  is  situated  on  the  south  side  of  Bear  river  about  six  miles  above  the  junction 
of  Bear  river  with  American  creek  and  about  eighteen  miles  from  the  town  of  Stewart.  A 
30-foot  tunnel  has  been  driven  to  crosscut  a  ledge  which  is  from  50  to  60  feet  in  width  and 
dips  into  the  mountain  at  an  angle  of  about  38  degrees.  Some  good  ore  was  struck  in  this 
tunnel ;  assays  from  samples  taken  at  the  face  of  the  tunnel  gave  copper  values,  with  fair 
gold  and  silver  values.  The  vein  has  been  traced  for  over  2,000  feet  on  the  surface.  About 
600  to  1,000  feet  higher  up  the  mountain  lies  another  brecciated  mineralized  zone;  several 
open-cuts  have  been  made  on  it,  and  a  shoot  of  ore  opened  up  5  feet  in  width  and  1,000  feet 
in  length,  this  being  perpendicular,  with  a  slight  dip  to  the  lower  vein.  Average  assay 
values  are  said  to  give  about  §35  in  gold,  silver,  and  copper. 

Glacier  Creek. 

The  work  done  by  the  Portland  Canal  Tunnels,  Limited,  during  the  year  is  as  follows  : 
Main  crosscut  tunnel,  816  feet  (total  length  3,629  feet) ;  drifts  (four  veins),  1,542  feet ;  cross- 
cuts (two),  84  feet;  raises  (two),  165  feet;  surface  drifting,  40  feet;  total,  2,647  feet. 

The  Green  vein,  which  probably  forms  the  foot- wall  of  the  "fissure-zone,"  was  crossed 
near  the  face  of  the  main  tunnel.  The  vein  showed  streaks  of  ore  varying  in  width  from  ^ 
inch  to  2  feet  for  a  distance  of  60  feet.  The  vein  itself  is  nearly  100  feet  in  width.  The  best 
streak  of  ore  has  been  drifted  on  for  a  distance  of  313  feet  and  considerable  milling-ore  has 
been  developed  ;  just  how  much  it  is  impossible  to  say,  as  no  raising  has  been  done.  The  ore 
differs  from  any  previously  mined  in  the  fissure-zone  in  that  it  contains  sufficient  zinc  to  justify 
the  saving  of  this  metal.  Other  metals  present  are  gold,  silver,  and  lead,  also  bunches  of 
ore  carrying  up  to  2  per  cent,  copper.  Drifting  on  other  veins,  while  encouraging,  did  not 
find  ore  in  sufficient  quantities  t<j  mine.     (Report  furnished  by  C.  B.  White,  Superintendent.) 
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Lakeview  Group. — Development-work  was  continued  on  the  property  during  the  season 
and  some  ore  was  sacked  for  shipment.  A  shipment  of  2  tons  was  made  to  the  Taconia 
smelter,  which  gave  assay  values  of  O.-tl  oz.  gold  and  -tOl  oz.  silver  to  the  ton.  Owing  to 
existing  conditions  at  the  smelters  the  owners  did  not  feel  justified  in  making  further 
shipments. 

Ruth  A  FrancU  group  consists  of  five  claims  situated  on  the  North  fork  of  Glacier  creek, 
owned  by  J.  H.  Nesbitt  and  A.  Archie.  The  claims  are  three  miles  and  a  half  from  the 
railroad  and  a  good  trail  leads  from  the  railroad  up  to  the  claims.  There  are  two  leads  crossing 
the  claims  on  which  work  has  been  done.  One,  the  Rutli  &  Francis  ledge,  runs  parallel  with 
the  creek  on  the  west  side,  and  the  Copper  'King  ledge  runs  easterly  and  westerly,  crossing  the 
Ruth  &  Francis  ledge  nearly  at  right  angles. 

There  is  about  70  feet  of  tunnel  on  the  Ruth  d;  Francis  lead  which,  following  the  lead,  is 
in  ore  all  the  wav.  Thirty-one  feet  in  from  the  tunnel  entrance  there  is  4^  feet  of  ore.  As 
the  ore-body  widened  out  from  this  point,  the  tunnel  swings  to  the  left  along  what  is  supposed 
to  be  the  foot-wall,  and  the  remaining  work  has  all  been  in  ore.  With  the  intention  of 
prospecting  this  lead  from  a  better  location,  a  working-tunnel  has  been  started  200  feet  lower 
down  on  the  lead;  it  is  in  16  feet.  The  Ruth  <fc  Francis  vein  carries  antimony,  lead,  and 
silver  as  its  principal  values. 

The  Copper  Kiiuj  vein  is  farther  up  the  creek  and  crosses  it ;  the  ore  contains  copper  with 
some  gold.  There  are  several  open-cuts  showing  an  approximate  width  of  20  feet,  and  a 
crosscut  tunnel  has  been  driven  50  feet,  with  possibly  50  feet  more  to  go,  which  should  tap 
the  vein  at  about  75  feet  in  depth. 

American  Creek. 

The  Kansas  group,  owned  by  the  Vancouver  Portland  Canal  Mines,  Limited,  has  been 
leased  to  George  H.  Collins.  Three  men  in  seven  weeks  took  out  5  tons  of  silver-lejid  ore  which 
it  is  said  will  average  about  $150  to  the  ton,  and  4  tons  of  surface  ore  which  is  also  expected 
to  assay  well.     Owing  to  present  conditions  no  shipment  was  made. 

Office  Statistics — Portland  Canal  Mining  Division. 

Free  miners'  certificates  (individual) lO-l 

"                       "           (company) 4 

Mineral  claims  recorded    137 

Certificates  of  work  issued 344 

Bills  of  sale,  etc.,  recorded 39 

Filings 13 

Certificates  of  improvements  recorded 29 

Revenue. 


10 


Free  miner's  certificates $    853 

Mining  receipts,  general 2,661 .  35 

Other  sources 1 1 5 .  00 


$3,630.10 
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PORTLAND  CANAL  MIXTXG  DIVI8I0X. 
NoTE-s  BY  Wm.  Fleet  Robektsox,  Provixcial  Mis-kkaloci.st. 
Beau  River  Camp. 

I  beg  to  repiirt  that  I  \isited  Stewart,  on  tlie  Portland  Canal,  on  Seiitember  23rd  to 
36tli,  1914. 

In  the  Bear  River  camp  I  found  that  during  thejiast  summer  quite  a  number  of  prospectors 
had  lx?en  at  work  in  the  hills,  employed  chietly  in  doing  assessment-work  on  claims  previously 
staked,  but  a  number  of  new  locations  had  been  recorded. 

At  the  time  of  my  visit  all  but  three  or  four  of  the  pro-spectors  had  left  the  camp,  as  the 
weather  had  become  too  bad  for  work  in  the  hills. 

The  only  mining-development  work  going  on  in  the  camp  was  being  carried  out  by  the 
Portland  Canal  Tunnels,  Limited,  which  company  has  been,  for  some  time  past,  driving  a  long 
crosscut  tunnel  to  cut  the  leads,  which  had  been  encounteied,  outcropping — at  much  higher 
elevations — for  a  considerable  distance,  both  to  the  north  and  to  the  south. 

As  this  tunnel  will  do  nnich  to  pro\e  and  develop  the  various  other  properties  in  this 
part  of  the  camp,  all  other  development-work  has  been  i)ostponed  until  the  results  to  be 
obtained  in  the  tunnel  have  been  shown. 

Before  describing  what  has  been  accomplished  in  these  tunnel-workings,  and  in  oider  that 
the  significance  of  such  accomplishment  may  be  fully  appreciated,  it  may  be  advisalile  to  briefly 
review  the  general  conditions  and  mode  of  occurrence  of  the  ore-bodies  in  this  portion  of  the 
camp,  as  they  appear  to  the  writer. 

The  geology  of  the  camp  has  been  fully  described  by  R.  G.  McConnell  in  the  Summery 
Reports  of  the  Geological  Survey  of  Canada  for  the  years  1910  and  1911,  while  the  camp  and 
its  various  mineral  claims  were  reported  on  by  the  writer  in  the  Report  of  this  Department 
for  1910. 

Summarizing  from  these  reports,  it  may  be  said  : — 

The  rock  formation  in  the  locality  affected  by  the  workings  of  the  Portland  Canal  is 
described  by  McConnell  as  "the  Bitter  Creek  argillites."  In  the.se  argillites  there  is  a  great 
fracture  or  shear-zone  which  runs  in  a  general  north-and-south  direction,  conforming  as  to  dip 
and  strike  with  the  bedding  of  the  argillites,  and  on  this  zone  are  located  practically  all  the 
important  claims  of  this  immediate  vicinity.  The  "  Portland  Canal  fissure-zone"  is  described 
by  McConnell  as  "clea,rly  traceable  from  the  Jumbo  and  Ben  Bolt  claims,  situated  near  the 
head  of  the  South  fork  of  Glacier  creek,  north-westerly  to  the  Portland  Canal  mine,  a  distance 
of  over  two  miles.  Beyond  this  point  the  surface  drops  down  into  the  valley  of  Glacier  creek 
and  exposures  for  some  distance  are  infrequent.  Occasional  quartz-outcrops,  however,  occur  at 
intervals  in  the  same  strike,  and  there  is  little  doubt  that  the  zone  continues  across  the  valley 
(of  Glacier  creek).  North  of  the  valley  the  outcrops  increa.se  in  number  and  the  zone  is  easily 
traceable  through  a  number  of  properties  to  the  Sxinbeam  claim,  a  total  distance  from  the 
Jumbo  of  over  four  miles." 

The  zone  varies  in  character  and  width  along  its  course  ;  to  the  south,  on  the  Jumho  claim, 
it  is  about  100  feet  in  width,  and  consists  of  a  mass  of  crushed  and  brecciated  slates,  enclosing 
small  quartz  stringers  and  kidneys,  but  no  large  persistent  quartz  vein.  Farther  north  the 
quartz  occurs  mostly  in  a  central  band,  usuallj-  from  6  to  20  feet  in  width. 

Farther  north,  in  the  deep  valley  of  Glacier  creek,  quartz-outcrops  occur  over  a  width  of 
fuUy  800  feet. 
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At  the  Steivart  mine,  half  a  mile  north  of  Glacier  creek,  the  zone  has  a  width  of  400  feet 
and  contains  four  main  quartz  veins,  the  largest  of  which  is  27  feet  wide. 

On  the  Sunbeam  claim,  near  the  northern  termination  of  the  zone,  only  one  large  vein  is 
exposed. 

This  great  shear-zone  would  therefore  appear  to  be  at  least  fiiur  miles  long,  with  a 
ma.\imum  width  in  its  centre,  near  Glacier  creek,  of  about  1,000  feet,  diminishing  both  to  the 
north  and  south. 

In  this  zone  there  are  a  number  of  diorite  dykes,  not  of  ver}-  great  thickness,  which 
appear,  generally,  to  follow  the  dip  and  strike  of  the  zone. 

In  proximity  to  these  dj-kes  and  parallel  to  them  there  aie  found  planes  of  more  than 
ordinarily  crushed  material,  along  which  silicification  has  taken  pace  to  such  an  extent  as  to 
form  brecciated-silica-cemented  '•  veins,"  as  they  are  called,  and  these  veins  in  places  are 
mineralized  with  sulphides  of  iron,  copper,  zinc,  and  lead,  carrying  values  in  gold  and  silver. 

McConnell  seems  to  be  of  the  opinion  that  these  dykes,  of  which  he  describes  several,  were 
injected  after  the  formation  of  the  shear-zone,  but  prior  to  the  mineralization  and  silicification 
of  the  breccia,  and  that  they  were  not  genetically  responsible  for  the  mineralization. 

"  The  dj'kes  of  this  series  occur  at  several  points  in  the  district  either  adjoining  or  close  to 
the  ore-zones,  but  their  genetic  connection,  if  any,  is  probably  limited  to  shattering  the  slates 
and  so  forming  a  channel  for  the  ore  solution." 

These  silicified  breccias  adjacent  to  the  dj'kes  form  the  so-called  veins  of  the  district,  and 
are  best  exemplified,  as  such,  on  the  Steicart  property,  where  four  "  veins  "  are  found  in  the 
fracture-zone,  which  here  has  a  width  of  some  .350  feet. 

These  veins  have  been  known  as  the  No.  4  or  most  westerly  vein  ;  then,  towards  the  east, 
the  Nos.  1,  '2,  and  3,  the  last  being  the  most  easterly  and  known  as  the  "  Green  vein." 

On  the  Portland  Canal  Company's  property,  a  mile  and  a  half  to  the  south  of  the  Stewart 
property,  and  at  an  elevation  of  2,500  feet,  the  vein  there  worked,  and  fully  described  in  the 
1910  Report  of  this  Department,  has  been  supposed  to  correspond  to  the  No.  4  vein  of  the 
Steivart,  in  which,  at  the  Stewart,  the  only  ore-shoot,  of  considerable  size,  was  found. 

This  supposed  correlation  was  based  upon  the  similarity  in  character  of  the  mineralization 
and  possibly  also  of  the  dip,  but  this  supposition  was  impossible  of  anv  definite  confirmation 
and  remained  a  matter  of  conjecture,  as  the  nature  of  the  ground  prevented  the  tracing  of  the 
leads  on  the  surface. 

Little,  if  any,  doubt  existed  as  to  the  identity  or  continuance,  both  horizontally  and 
vertically,  of  the  fissure-zone. 

As  to  the  continuance  of  the  veins  in  the  zone,  whatever  the  hopes  may  have  been,  there 
was  no  evidence  at  all  satisfactory,  and  it  was  a  matter  requiring  demonstration. 

Such  was  the  condition  of  affairs  when  the  Portland  Canal  Tunnels,  Ltd.,  started  to  drive 
in  its  long  crosscut  tunnel  at  an  elevation  of  319  feet  above  sea-level,  in  the  hope  and  personal 
conviction  of  the  promoters  that  the  veins  were  continuous.  Outsiders  naturally  considered 
it  a  "  long  shot." 

The  tunnel  has  now  been  driven  in  for  a  total  distance  from  the  portal  of  3,671  feet  and 
has  cut  across  the  fissured  zone,  as  was  expected,  and,  furthermore,  it  was  found  to  have 
retained,  at  this  depth,  of  appro.ximately  2,200  feet  vertically  lower  than  the  Portland  workings, 
most  of  the  features  it  showed  in  the  higher  workings  on  the  surface. 

In  the  zone,  where  struck  by  the  tunnel,  there  were  found  to  be  at  least  four  fairly  defined 
silicified  and  brecciated  zones,  with  accompanying  diorite  dykes,  which  tally  sufliciently  well 
with  the  four  "  veins "  observed  on  the  Stewart  to  justify  the  presumption  that  they  are 
correlated  and  probably  the  same. 
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This  fact  must  be  admitted  as  a  distinct  confirmation  of  the  hopes  of  the  tunnel  engineers 
and  a  very  decided  encouragement,  and  may  be  said  to  have  demonstrated  tliat  the  veins 
persevere  in  the  fissure-zone  to  a  depth  at  least  greater  than  the  tunnel-workings. 

As  is  quite  apparent  in  the  older  working  properties  and  as  has  been  pointed  out  by 
McConnell,  these  veins  are  not  mineralized  commercially  throughout,  but  the  \alual)le  minerals 
were  confined  to  concentrations,  in  ore-shoots,  lenses,  etc.,  of  greater  or  less  size,  which  formed 
but  a  fraction  of  the  gross  extent  of  the  vein. 

It  would  therefore  not  be  a  matter  for  particular  discouragement  if,  where  the  tunnel 
happened  to  crosscut  these  veins,  they  sliould  at  these  points  be  devoid  of  ore  in  commercial 
quantities. 

On  the  other  hand,  should  ore  be  encountered  in  anj-  vein,  it  would  be  a  matter  of 
considerable  encouragement  in  proving  that  the  ore  did  continue  to  that  depth,  but  no  great 
commercial  significance  would  attach  to  the  fact  until,  by  lateral  and  vertical  development  on 
the  vein,  the  extent  of  the  ore-shoot  had  been  demonstrated. 

As  to  what  has  been  done  bj-  the  tunnel-workings,  the  following  has  been  taken  from  the 
mine-plans  after  an  approximate  verification  on  the  ground  by  the  writer  :  — 

The  Portland  Canal  tunnel  w^as  started  in  on  the  Riverside  claim  a  couple  of  hundred 
feet  from  the  concentrator  of  the  Portland  Canal  Mining  Company,  at  an  elevation  of  319  feet 
above  sea-level :  this  location  and  elevation  suiting  admirably  for  the  delivery  of  ore  directly 
into  the  bunkers  of  the  concentrator. 

As  already  stated,  the  tunnel  has  been  run  in  for  a  total  distance  of  3,671  feet  in  a 
general  S.  70°  E.  direction.  The  first  3,000  feet  (approximately)  of  the  tunnel  is  perfectly 
straight  (S.  69°  E.  from  plans),  passing  through  the  Jennie,  Lucky  Boy,  and  Melba  claims  and 
into  the  Richard  II.  claim,  where  a  slight  deflectiou  was  made  to  the  right,  so  that  the 
continuation  of  the  tunnel  cuts  the  southern  corner  of  the  O.K.  claim,  the  face  of  the  tunnel 
being  in  the  Mosquito  claim, 

At  a  distance  of  600  feet  in  from  the  portal  a  drift  was  run  to  the  north  from  the  tunnel 
for  a  distance  of  80  feet,  when  it  came  out  in  the  canyon  of  Glacier  creek,  and  this  adit  now 
serves  for  ventilation  and  as  a  dump  for  waste  rock. 

At  2,450  feet  in  from  the  portal  a  distinctly  brecciated  and  silicified  zone  or  vein  was  cut 
by  the  tunnel,  called  by  the  management  the  Lucky  Boy  lead.  This  lead  has  been  drifted  on 
to  the  north  for  a  distance  of  500  feet,  when  an  inclined  raise  was  put  up,  at  an  angle  of  about 
60  degrees,  for  a  distance  of  140  feet,  when  it  "holed  out"  in  the  canyon  of  Glacier  creek  and 
serves  now  as  a  ventilating-tunnel. 

The  Lucky  Boy  lead  is  supposed  by  the  management  to  correspond  with  a  lead  exposed  in 
a  surface  cut  on  the  Richard  claim,  where  it  was  fairly  well  mineralized. 

The  Lucky  Boy  lead  as  exposed  in  the  tunnel  and  drift,  although  very  fairly  well  defined, 
did  not  contain  any  appreciable  amount  of  sulphides. 

At  2,642  feet  in  the  Melba  lead  was  cut — another  fairly  well-marked  brecciated  zone 
some  40  feet  wide,  cemented  by  siliceous  infiltration  and  with  some  narrow  bands  of  sulphides. 

This  is  supposed  by  the  Tunnels  management  to  correspond  to  the  leads  worked  in  the 
Portland  Canal  mines  and  developed  as  the  No.  4  or  most  western  vein  in  the  Stewart 
property. 

Whether  the  leads  encountered  in  the  tunnel  may  be  correlated  with  those  found  else- 
where seems  unimportant ;  the  main  fact  that  the  fissure-zone  continues  to  this  great  depth 
with  the  same  characteristics  as  on  the  highest  workings,  and  contains  a  series  of  veins  that 
are  mineralized,  seems  proven,  which  is  quite  suflicient  for  the  present. 
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On  the  Melba  lead,  by  the  last  of  September,  a  drift  had  been  run  to  the  south  for  a 
distance  of  from  300  to  350  feet,  -nhich  shows  the  lead  to  contain  some  mineralization  by 
sulphides,  not  sutficient  to  be  considered  ore,  but  enough  to  give  encouragement  that  ore  may 
be  obtained  by  drifting. 

At  about  2,760  feet  in,  a  lead  about  10  feet  wide,  similar  and  parallel  to  the  others,  was 
cut  throui^h.  Wliere  cut  by  the  tunnel  it  did  not  show  mineralization  and  it  has  not  been 
drifted  upon. 

At  2,916  feet  a  lead,  known  as  the  Jiir/iard  lead,  and  which  is  accompanied  by  a  dyke, 
was  cut  through.  On  this  a  drift  had  been  run  to  the  south  for  140  feet,  with,  near  the  face, 
a  raise  of  about  30  feet. 

This  lead,  where  cut  by  the  tunnel,  contains  a  small  but  encouraging  band  of  sulphide 
ore  which  followed  along  in  the  drift,  and  on  the  best  part  of  this  the  raise  had  been  put  up. 

In  the  face  of  the  drift  and  at  the  top  of  the  raise  the  ore-streak  liad  become  very  small 
and  further  work  had  been  stopped  for  the  time  being. 

At  3,610  feet  in  from  the  portal  and  almost  on  the  dividing  line  between  the  O.K.  claim 
on  the  north  and  the  Mosquito  claim  on  the  south,  the  largest  and  possibly  the  most  promising 
lead  of  all  was  cut.  The  lead  itself — by  which  is  meant  the  brecciated  zone — was  found  to  be 
from  50  to  60  feet  wide,  its  limitations  being  rather  indefinite. 

The  lead  has  been  supposed  to  correspond  with  the  No.  3  or  Green  vein  of  the  Steicart, 
the  most  easterly  of  the  veins  in  the  fracture-zone,  and,  certainly,  the  face  of  the  main  tunnel, 
about  60  feet  farther  in,  to  the  east,  appears  to  have  entered  into  the  unfractured  slates. 

In  this  lead  there  are  -N-isible  four  or  five  stringers  of  ore  ranging  from  2  to  12  inches  in 
width,  with  a  larger  stringer  of  about  24  inches.  On  this  larger  ore  stringer  a  drift  had  been 
run  to  the  south  for  some  50  to  60  feet,  and  at  the  end  of  September  the  work  was  still 
progressing.  Accompanying  this  band  of  ore  are  several  smaller  stringers  appearing  in  the 
face  of  the  drift. 

The  writer  took  a  sample  from  the  face  across  what  might  be  called  the  ore-band,  some  2 
or  3  feet  wide  ;  this  gave  upon  assay  :  Gold,  §2  ;  silver,  3.8  oz. 

This  assay  confirms  the  samplings  and  assays  made  by  Mr.  Elmendorf,  taken  where  the 
tunnel  crosscut  the  lead,  which  showed,  on  two  samplings  of  the  fii-st  or  outer  10  feet  of  the 
lead,  S2.30  and  §1.60  in  gold  and  4.9  oz.  and  6  oz.  in  silver. 

The  term  "  ore  "  as  it  has  been  here  used  is  intended  to  mean  such  portion  of  the  vein  as 
gives  visible  evidence  of  containing  enough  sulphides  to  form  a  reasonable  mill-feed  for  the 
concentrator,  and  would  produce  about  1  ton  concentrates  from  5  tons  of  ore. 

The  work  in  and  from  the  tunnel  has  not  progressed  far  enough  to  enable  any  definite 
opinion  being  expressed  as  to  the  ultimate  success  of  the  undertaking — even  on  the  Mosquito 
lead,  the  present  showing  in  which  is  far  the  best  in  the  tunnel.  As  alread}'  pointed  out,  the 
enterprise  has  so  far  been  successful,  in  proving  the  veins  with  depth  and  the  fact  that  at  least 
some  of  these  veins  are  there  mineralized,  both  as  to  constituents  and  values,  very  similarly  as 
on  the  surface  workings.  This  would  appear  to  justify  the  further  prospecting  of  the  various 
leads  with  a  fair  chance  of  finding  ore-bodies  quite  equal  to,  if  not  better  than,  those  found  on 
the  surface. 

Emma  Gordon  Mineral  Claim. — While  in  Stewart  a  trip  was  made  by  launch  to  the 
Emma  Gordon  minei-al  claim,  owned  by  G.  W.  Bruggy  and  S.  Chalmers,  of  Stewart,  and 
situated  some  six  miles  down  the  canal  from  Stewart  and  on  the  east  side. 
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The  property  is  of  especial  interest  as  it  is  totally  dissimilar  from  any  property  previously 
reported  upon  in  the  district,  and  is  in  another  class  of  rock-formation — in  the  Coast  granite. 
By  drawing  attention  to  what  has  been  here  found,  it  may  lead  to  a  more  thorough  prospecting 
of  this  formation,  which  has  not  been  looked  upon  with  favour  by  the  prospector. 

The  workings  were  found  to  be  on  the  water's  edge,  the  mountains  rising  therefrom  at  a 
steep  angle,  the  formation  being  entirely  the  Coast  granite,  which  here  is  full  of  fractures  and 
faults,  with  innumerable  cross-slips  flividing  the  granite  into,  more  or  less,  cubical  masses. 

Some  of  the  main  fractures  show  the  granite  on  either  side  to  be  more  highly  silicificd 
than  is  the  general  mass,  but  not  necessarily  showing  any  other  mineralization.  The  minor 
fi.ssures  and  slips  seem  recent  breaks  and  show  no  alterations  along  their  sides. 

The  W(3rk  was  stai-ted  on  the  water's  edge,  where  a  small  diorite  dyke  was  visibly  out- 
cropping and  cutting  the  granite  at  a  flat  angle  for  a  few  feet,  when  it  became  nearly  vertical 
and  seemingly  cut  into  the  hillside. 

Along  the  contact  of  this  dyke  with  the  granite  there  is  a  small  amount  of  iron  sulphides, 
from  which  assays  as  high  as  iOO  oz.  of  silver  to  the  ton  have  been  obtained. 

This  was  the  showing  upon  which  the  work  was  started,  and  the  mineralization  was 
followed  in  by  a  tunnel,  which  is  now  in  some  20  feet. 

The  dyke — already  mentioned — when  it  took  on  a  vertical  angle  seemed  to  disappear,  its 
course  being  continued  by  a  small  and  irregular  fissure  in  the  granite,  which  did  not  appear  to 
the  eye  to  have  been  altered  or  to  contain  any  particular  mineralization,  but  a  sample  taken 
by  the  writer,  as  an  average  over  2  feet  of  this  apparently  unmineralized  granite,  gave  upon 
assay  SI. 60  in  gold  and  28.8  oz.  in  silver  to  the  ton,  indicating  values  not  apparent  to  the  e3'e. 

A  sample  of  the  rock  as  broken  as  ore  in  the  inner  part  of  the  tunnel,  but  not  showing 
any  sulphide.s,  assayed  $1.60  in  gold  and  43.2  oz.  silver  to  the  ton. 

Another  sample  taken  as  representing  the  first-class  ore  lying  sorted  on  the  dump,  taken 
partly  from  the  proximity  of  the  dyke  and  containing  some  iron  sulphides,  gave  upon  assay  $2 
in  gold  and  109.6  oz.  in  silver  to  the  ton. 


QUEEN  CHARLOTTE  MINING  DIVISION. 
Report  of  E.  M.  Sandilands,  Gold  Commissioner. 

I  have  the  honour  to  submit  the  annual  report  on  mining  operations  in  the  Queen  Char- 
lotte Mining  Division  for  the  year  1914. 

Mining  in  general  has  not  been  very  lively  owing  to  the  unsettled  state  of  the  country  and 
the  inability  to  obtain  capital  for  development.  Several  working  bonds  were  in  operation,  but 
owing  to  the  depressed  state  of  affairs  work  was  temporarily  abandoned.  One  of  the  most 
notable  features  of  the  year  was  the  issuance  of  some  forty-two  certificates  of  improvement. 

Mr.  Beresford,  for  five  years  Deputy  Mining  Recorder  at  Lockepoit,  has  resigned,  and 
Mr.  AVm.  Morgan,  has  been  appointed  in  his  place. 

CoLLiNsoN  Bay. 

In  the  early  part  of  1914  considerable  work  was  done  on  the  Thunder,  Sadie,  and  Spade 
Flush  groups,  owned  by  Thompson,  McMillan,  et  al.,  and  under  bond  to  C.  E.  Mahon,  of  Van- 
couver. A  crosscut  tunnel  some  275  feet  has  been  run,  and  a  drift  .50  feet  to  the  east  on  the 
vein,  also  a  raise  25  feet  high.  Both  the  drift  and  upraise  are  in  ore.  Some  twelve  men  were 
employed ;  Crown  grants  were  issued  the  passed  year  for  the  above-mentioned  claims. 
11 
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Ikeda  Bay. 

At  the  Ikeda  mines  no  work  has  been  done,  except  the  annual  assessments  on  the  un-Crown- 

granted  claims.     However,  in  November  last,  Mr.  Ikeda  opened  up  the  mine  again  in  a  small 

way  with  some  eight  or  ten  men.     He  is  shipping  40  tons  of  ore  a  month  to  the  Granby  smelter 

at  Anyox.     The  work  being  done  is  on  the  Lily  claim  ;   a  shaft  is  being  sunk  in  the  No.  3 

tunnel,  about  260  feet  in  from  the  portal ;  there  is  a  good  showing  of  chalcopyrite  in  the  shaft. 

This  vein  runs  parallel  to  the  main  vein.     In  the  spring  more  men  will  be  employed  and  work 

vigorously  prosecuted. 

Jedway. 

At  the  Copper  Queen  uo  work  has  been  done,  with  the  exception  of  the  usual  assessments. 
This  year  again  quite  a  number  of  the  claims  have  been  Crown-granted.  A  watchman  is  in 
charge  of  the  property. 

On  the  Togo  mineral  claim,  owned  by  Daykin  ife  Metcalfe,  a  shaft  has  been  sunk  to  a  depth 
of  some  16  feet,  encountering  some  good  ore,  assaying  3  per  cent,  in  copper.  This  vein  is  7  feet 
wide  and  its  proximity  to  the  water  should  enable  it  to  become  an  early  shipper. 

Huston  Inlet. 

On  the  Hercules  group,  situated  on  the  divide  between  Huston  and  Collison  bay  and  owned 
by  McMillin  &  McEachern,  an  open  surface  cut  was  run  this  summer,  uncovering  the  ^'ein  for 
a  distance  of  7.5  feet ;  the  vein  is  4  feet  wide  and  assayed  well  in  copper.  More  work  will  be 
done  the  coming  summer. 

The  Hope  claim,  situated  near  tide-water  in  Huston  inlet,  has  a  vein  uncovered  for  some 
distance  with  a  width  of  30  feet.     Some  good  values  have  been  obtained. 

At  the  Ivan  group,  owned  by  Thompson,  McKinnon  ife  Sivart,  four  men  have  been 
employed  and  65  feet  of  tunnel  driven,  besides  considerable  surface  work,  exposing  the  vein  in 
three  places.     Work  has  been  stopped  for  the  present  on  this  property. 

On  the  Rio  Tinto  group,  situated  on  Banner  mountain  in  Huston  inlet  and  owned  by 
L.  Abriel,  surface  cuts  have  exposed  ore  to  a  width  of  40  feet  for  over  400  feet  in  length. 
The  capping  is  garnetite  and  magnetite,  with  some  high-grade  bunches  of  copper  ore. 

LOCKEPOKT. 

On  the  Swede  and  Last  Chance  groups  the  usual  assessment-work  has  been  done.  The  ore 
showing  in  the  main  tunnel  of  the  Stvede  group  at  the  face  has  materially  improved,  besides 
some  new  showings  being  uncovered  on  the  surface.     The  Bird  group  is  being  Crown-granted. 

Tasu  Harbour. 

At  the  Warivirk  group,  in  Tasu  harbour,  owned  by  J.  E.  Corlett  and  this  past  summer 
under  bonfl  to  R.  R.  Hedley  et  al.,  fifteen  men  were  employed  from  January  to  June  and 
some  $10,000  expended.  Eleven  hundred  tons  of  ore  was  shipped  to  Tacoma  smelter,  carrying 
1.50  per  cent,  copper,  0.02  oz.  gold,  0.42  oz.  silver,  and  62  per  cent.  iron.  The  mine  is  equipped 
with  new  (Crawford)  aerial  tramway,  running  to  the  beach,  where  a  1,200-ton  bunker  is 
erected.  Good  mine  buildings  were  erected.  The  property  is  now  closed.  All  the  claims, 
some  twenty-four  in  number,  were  Crown-granted  this  year. 

Opposite  this  propei-ty,  across  the  bay,  is  the  Marion  Fraction  on  which  considerable 
work  was  done  this  year  and  with  fairly  gratifying  results. 

CUMSIIEWA. 

The  Cumshewa  Iron  Mines,  Limited,  ovras  some  six  claims  on  Louise  island,  in  Cumshewa 
inlet.  Some  fine  showings  of  high-grade  iron  are  exposed.  No  work  of  any  great  extent  has 
been  done  this  year,  with  the  exception  of  a  preliminary  survey  for  a  tramway  to  the  beach, 
and  harbour  soundings,  also  some  surface  work. 
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Skiderate  Inlet. 

On  the  South  Easter  and  Beaconnfield,  situate  near  the  Skidegate  Indian  Reserve  and 
owned  by  McLeUan  k  Gordon,  Mr.  Hickey  has  taken  a  bond  and  is  sinking  a  shaft  on  tiie 
property.  Assaj's  of  ore  taken  from  this  property  are  said  to  run  well,  as  it  has  some  high-grade 
galena  carrying  good  values  in  gold. 

Gold  Harbour  (West  Coast). 

On  ALcLellan's  free-railling  gold  property  in  Gold  harbour  last  spring  Davey  k  Chapman 
did  considerable  work,  and  ran  the  stamp-mill  with  very  gratifying  results.  Again  in  the  fall 
Davey  it  Person  worked  the  property  for  three  months  and  made  a  very  nice  clean-up. 

Masset  Inlet. 

In  Justkatla  inlet,  at  the  head  of  Masset  inlet,  some  quartz  was  discovered  carrying  free 

gold.     Several  claims  were  staked  by  Robertson  k  Stacks.     No  further  developments  have 

been  reported. 

Otard  Bay. 

McPhail  >fc  Stewart  are  still  operating  their  oil-drill  in  this  vicinity,  and  they  expect  to 
put  on  another  drill  in  the  spring.     They  are  now  down  to  a  considerable  depth. 

Robertson-Wilson  Camp. 

At  the  Robertson-Wilson  camp  on  the  Yakoun  river  quite  a  considerable  force  of  men 
were  employed  doing  development-work  on  the  surface  under  the  management  of  Professor 
Milnor  Roberts  and  his  assistant,  Mr.  McDonald.  Good  buildings  were  erected  and  some  coal 
mined. 

In  this  vicinity  two  diamond-drills  were  also  in  operation  under  the  management  of  Mr. 
Barton,  who  had  charge  for  the  Graham  Island  Collieries.  Considerable  drilling  was  done 
during  the  summer.  The  drills  were  taken  up  the  Yakoun  river  on  scows  when  the  water  was 
high  enough. 

On  the  east  coast  of  Graham  island  and  about  seven  miles  west  of  Lawn  Hill  F.  C.  Wright 
operated  a  coal-diill  for  an  English  syndicate.  The  drilling  was  closed  down  in  the  fall,  but 
will  be  resumed  in  the  spring. 

J.  D.  MacKenzie  from  the  Canadian  Geological  Survey,  Ottawa,  in  company  with  his 
assistant,  Mr.  Dolmage,  spent  a  good  deal  of  the  summer  studying  the  geological  formations 
around  Camp  Wilson  and  the  islands  in  general. 

Office  Statistics — Queen  Charlotte  Mining  Division. 

Claims  recorded  (quartz) 32 

Certificates  of  work  issued 152 

Certificate  of  improvements • 42 

Bills  of  .sale,  etc.,  recorded 11 

Free  miners'  certificates  issued 95 

Revenue. 

Free  miners'  certificates $     507  50 

Mining  receipts 695  1 0 

Other  sources 1,112  50 

$2,315   10 
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QUEEX  CHARLOTTE  MINING  DIVISION. 

Eeport  by  "^.   M.  Brewer,  !M.E. 

Graham  Island. 

During  a  portion  of  the  month  of  August,  1914,  the  writer  was  engaged  in  making  an 
examination  of  that  portion  of  Graham  island  known  as  the  Takoun  coalfields.  The  earliest 
report  of  these  coalfields  was  published  in  the  Annual  Report  of  Canadian  Geological  Survey, 
1873,  by  James  Richardson.  The  next  report  was  made  by  the  late  Dr.  George  M.  Dawson, 
and  published  in  the  Canadian  Geological  Survey  Report  for  1878.  In  the  British  Columbia 
Minister  of  Mines'  Report  for  1 902  there  is  a  description  of  an  examination  made  by  Dr.  T. 
P.  Marshall,  F.C.S.  In  the  Annual  Report  of  Canadian  Geological  Survey  190-1,  Dr.  W.  Ells 
describes  this  district,  and  the  summary  Report  of  Canadian  GJeological  Survey  for  1912  con- 
tains a  description  by  Chas.  A.  Clapp,  a  member  of  the  Geological  Survey.* 

During  the  examination  made  last  summer,  the  writer  met  Professor  Milnor  Roberts, 
Dean  of  the  School  of  Mines  of  the  University  of  the  State  of  Washington,  and  Livingstone 
Woernecke,  his  assistant,  who  were  conducting  drilling  operations,  doing  other  exploratory 
work,  and  making  a  topographical  and  geological  survey  of  the  coalfields  in  the  interests  of  the 
Imperial  Trust  Company  of  New  York,  the  present  owners  of  the  Wilson  and  Robertson  tracts, 
containing  some  20,000  acres,  located  nearly  fifty  years  ago  as  coal  lands.  The  writer  is  very 
much  indebted  to  these  gentlemen,  not  only  for  very  efiicient  assistance  in  his  examination,  but 
also  for  generous  hospitality  during  his  visit. 

There  are  two  routes  by  which  the  traveller  can  reach  the  Yakouu  coalfields  ;  one  is  from 
Port  Clements,  situated  near  the  mouth  of  Yakoun  river,  at  the  south-east  end  of  Masset  inlet ; 
the  other  route  is  from  Skidegate  inlet,  the  channel  which  divides  Graham  from  Moresby  island, 
situated  to  the  south. 

By  the  first-mentioned  route  the  trip  can  be  made  by  either  poling  a  canoe  up  the  Yakoun 
river,  a  distance  of  about  thirty  miles,  to  the  mouth  of  Wilson  creek  near  the  northern  bound- 
ary of  the  coalfields  and  about  a  mile  from  Camp  Wilson,  or  by  walking  along  the  Go\ernment 
trail,  which  connects  Port  Clements  with  Camp  Wilson,  the  main  camp  in  the  coalfields ;  the 
distance  by  the  trail  is  about  the  same  as  by  the  river. 

By  the  alternative  route  the  trip  is  made  b}-  boat  from  Skidegate  village  to  the  mouth  of 
Honna  river,  which  empties  into  Bearskin  bay,  Skidegate  inlet ;  thence  by  Government  trail 
to  Camps  Robertson  and  Wilson,  the  distance  being  about  twenty  miles. 

Considered  from  a  transportation  standpoint,  there  has  already  been  a  railroad  charter 
obtained  by  W.  H.  Armstrong,  of  Vancouver,  providing  for  the  construction  of  a  road  from 
a  safe  harbour  near  Lena  island,  on  Skidegate  inlet,  northerh"  to  Yakoun  lake,  at  the  head  of 
the  Yakoun  river ;  thence  dow-n  the  river  to  Masset,  where  there  is  a  good  harbour.  By  this 
route  few  engineering  difficulties  would  be  encountered  ;  an  easy  grade  could  be  secured  most 
of  the  distance,  and  a  section  of  country  would  be  opened  for  development,  a  portion  of  which 
has  already  been  taken  up  by  pre-emptors,  many  of  whom  are  doing  good  work  in  improving 
their  land.  • 

Another  and  shorter  route  by  which  a  railroad  could  be  constructed  without  much 
difficulty  would  be  to  start  from  Yakoun  bay,  at  the  head  of  Rennel  sound,  on  the  west  coast 
of  Graham  island  ;  thence  across  a  summit  at  an  elevation  of  about  600  feet  between  the  bay 

*  Note — Since  this  report  was  written  the  Summary  Report,  1913,  of  Canadian  Geological  Survey 
has  been  published  containing  a  report  on  these  coalfields  %  J.  D.  MacKenzie. 
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and  Yakoiin  lake,  a  distance  of  about  four  niiU's  ;  tlifncc  skirt  around  tlie  west  and  north  side 
of  Yakoun  lake,  and  from  there  follow  aloiii;  the  west  bank  of  the  Yakouu  river  to  the  north 
end  of  the  eoiiltields  near  the  mouth  of  Wilson  creek  and  about  one  mile  west  from  Camp 
Wilson.  This  route,  although  much  shorter,  would  fail  to  open  up  as  great  an  area  of  agri- 
cultural land  unless  construction  was  contiiuied  to  Masset  village,  as  the  west  coast  of  Graham 
island  is  generally  mountainous. 

Camp  Wilson  is  situated  on  Wilson  creek,  which  Hows  from  tlie  south- 
Camp  Wilson,      east  into  the  Yakoun  river  about  ten  miles  below  Yakoun  lake,  the  .source 
of  the  river.     So  far  as  is  at  present  known,  the  northern  boundary  of  the 
Cretaceous  coal-measures  is  only  a  comparatively  short  distance  from  Camp  Wilson  ;    in  fact, 
drill-holes  that  have  been   bored  about   live   miles  north  from  the   camp  have  exposed  only 
igneous  rocks. 

The  seam  on  which  development-work  has  been  done  is  known  as  the  Wilson  seam,  which 
is  underlain  by  6  inches  of  good  fireclay,  from  which  Milnor  Roberts  reports  that  he  has  made 
in  the  laboratory,  a  good  quality  of  firebrick. 

The  coal-measures  are  found  occupying  a  synclinal  trough,  the  line  of  strike  of  the  axis  of 
which  is  about  S.  10-20°  E.  The  boundaries  of  this  syucline  had  not  been  determined  at  the 
time  of  the  writer's  visit,  neither  had  the  extent  of  the  areas  underlain  by  coal  been  fully 
demonstrated,  but  drilling  operations  with  two  diamond-drills  were  being  energetically  carried 
on.  Two  series  of  holes  are  being  bored,  one  series  on  the  dip,  the  other  on  the  strike  of  Wie 
seam. 

In  his  report,  C.  H.  Clapp  refers  to  this  coalfield  as  follows  :  "  At  Camp  W'ilson  the  most 
promising  of  the  coal-seams  of  Graham  island  has  been  opened  up  by  a  small  amount  of 
development-work.  The  measures  associated  with  the  coal-seam,  which  has  a  maximum  thick- 
ness of  nearly  17  feet,  are  a  roof  of  greenish-grey  pebbly  sandstone  and  conglomerate,  and  a 
floor  of  coarse  bluish-green  sandstone  30  feet  thick  overlying  carbonaceous  sandy  shale." 

During  the  past  summer  there  has  been  some  prospecting — open-cuts  and  trenches  made 
on  outcroppings  of  coal  designated  as  the  Skid  Creek  seam.  Skid  creek  is  a  small  tributary 
of  the  Yakoun  river,  emptying  into  it  about  one  mile  north  from  the  mouth  of  Wilson  creek 
and  flowing  parallel  to  the  last-named  creelc.  The  line  of  strike  of  this  seam  is  N.  30°  W.  and 
the  dip  is  at  an  angle  of  70  degrees  towards  S.  60°  W.  From  nine  open-cuts  made  along  the 
line  of  strike,  at  intervals,  for  a  distance  of  750  feet,  the  continuity  of  the  coal  has  been 
determined,  but  up  to  the  time  of  the  writer's  visit  in  August  no  one  seam  had  been  found  of 
commercial  value,  because,  while  the  occurrence  is  made  up  of  a  series  of  four  nanow  seams 
of  coal  in  a  total  thickness  of  10  feet  of  coal-measures,  the  thickest  seam  is  the  lowest  one,  and 
this  is  only  15  inches  of  clean  coal. 

This  series  of  coal-seams  apparently  represents  a  distinct  occurrence,  as  the  line  of  strike 
is  .several  degrees  more  westerly  than  that  of  the  Wilson  seam,  and  the  dip  of  the  measures  is 
towards  the  opposite  direction  from  the  dip  of  that  seam.  It  would  appear  as  though  probably 
a  nari-ow  anticlinal  fold  occurred  between  the  two  seams,  and  that  the  Skid  Creek  seam 
occupied  a  synclinal  trough  nearly  parallel  to  the  one  occu]>ied  by  the  Wilson  seam. 

The  development-work  on  the  Wilson  seam  consisted  of  Nos.  1,  2,  and  3  working  openings, 
two  shallow  pits,  and  five  diamond-drill  holes.  On  the  Skid  Creek  scam  the  development-work 
consisted  of  a  series  of  open-cuts  and  trenches,  exposing  coal  along  the  line  of  strike. 

The  No.  1  working  opening  on  the  Wilson  seam  is  situated  on  the  east  side  of  Wilson 
creek,  and  consists  of  an  adit  driven  along  the  (^oal-seam  54  feet  in  length,  a  shaft  sunk  26  feet 
to  connect  with  a  winze  14  feet  deep,  sunk  near  the  portal,  from  the  bottom  of  which  a  lower 
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level  has  been  opened  and  diifts  run,  totalling  50  feet  in  length,  wholly  in  coal,  with  the 
maximum  thickness  of  16  feet  at  the  northern  face  of  the  drift,  but  pinching  to  about  5  feet 
at  the  southern  face.  There  is  a  sandstone-parting  in  the  seam  a  few  inches  in  thickness,  and 
on  the  lower  level  the  seam  is  broken  by  a  small  obliquely  transverse  fault.  From  a  commer- 
cial standpoint  the  thickness  of  clean  workable  coal  is  between  9  and  10  feet  for  about  20  feet 
alonf^  the  north  drift  on  the  lower  level,  commencing  at  a  point  10  feet  north  from  the  winze 
and  continuing  to  the  north  face ;  towards  the  south  the  se;im  pinches,  so  that,  in  the  drift, 
the  workable  clean  coal  only  averages  between  4  and  5  feet  thick.  The  line  of  strike  of  the 
Wilson  seam  is  N.  10°  W. ;  the  dip  varies  from  60  to  80  degrees  towards  N.  80°  E. 

Durin"  the  writer's  visit  the  lower  level  at  the  No.  1  opening  on  the  Wilson  seam  was 
unwatered,  and  he  had  a  good  opportunity  to  examine  the  coal-seam  in  situ.  The  fuel  used 
at  the  diamond-drill  plants  on  the  property  is  the  product  from  the  Wilson  seam  as  mined 
from  the  upper  and  lower  levels  at  the  No.  1  opening,  but,  as  the  quantity  of  coal  required  is 
comparatively  small,  mining  operations  are  carried  on  in  proportion  to  the  demand,  hence  the 
reason  why  the  workings  were  full  of  water. 

The  coal  from  this  seam  is  excellent  for  producing  steam,  a  fact  particularly  noticed  by 
the  writer  during  his  \-isit,  which  was  practically  demonstrated  by  the  results  shown  in  both 
the  diamond-drill  plants. 

The  coking  qualities  of  the  Wilson  seam  are  good,  so  far  as  shown  by  the  results  from 
laboratory  tests  made  by  Milnor  Roberts.  The  percentage  of  coke  contained  in  the  coal  is 
reported  from  these  tests  to  be  60  per  cent,  from  unwashed  coal,  with  a  percentage  of  18.07 
of  pink  ash  in  the  coke. 

The  No.  2  working  opening,  or  Fei'guson  cut,  as  it  is  called,  is  situated  400  feet  south-east 
from  the  No.  1  opening,  but  on  the  west  side  of  Wilson  creek.  This  opening  consists  of  a  long 
open-cut  and  a  slope  sunk  on  the  coal-seam,  which  is  apparently  the  extension  of  the  W^ilson 
seam,  as  the  line  of  strike  and  dip  correspond  with  those  of  the  No.  1  opening.  The  under- 
ground portion  of  the  slope  could  not  be  examined,  as  it  was  full  of  water,  but  the  writer  was 
informed  by  Roberts  and  Woernecke  that  the  coal-seam  had  about  the  same  characteristics  as 
were  found  at  the  No.  1  opening,  but  that  in  the  northern  end  of  the  drift,  where  the  coal 
was  13  feet  thick,  it  was  somewhat  crushed  by  the  occurrence  of  a  fault.  On  the  opposite 
side  of  this  fault  the  seam  is  only  4  feet  thick,  but  in  the  No.  3  diamond-drill  hole,  about  300 
feet  southerly  from  the  No.  2  opening,  the  seam  was  again  cut  at  a  depth  of  156  feet,  and 
showed  a  thickness  of  13  feet. 

The  No.  3  working  opening  is  an  adit,  with  its  portal  situated  about  75  feet  in  a  north- 
west direction  from  the  No.  1  opening.  The  course  of  the  No.  3  adit  is  north-east,  its  length 
is  75  feet,  and  the  Wilson  coal-seam  is  reported  to  be  exposed  at  the  face,  but  this  adit  was  in 
such  bad  condition  from  caving  that  an  examination  was  impossible. 

In  Nos.  1  and  2  of  the  diamond-drill  holes  a  seam  of  coal  was  bored  through,  and  gas  was 
encountered  in  both.  This  gas  was  struck  at  a  depth  of  600  feet  in  the  No.  1  drill-hole, 
situated  on  W'ilson  creek  about  900  feet  south-easterly  from  the  No.  1  working  opening,  and 
burned  through  one  entire  night.  Gas  was  also  struck  at  a  depth  of  300  feet  in  the  No.  2 
drill-hole,  which  is  also  situated  on  Wilson  creek  about  600  feet  south-easterly  from  No.  1 
drill-hole,  and  burned  so  strongly  as  to  endanger  the  drill-house. 

A  seam  of  coal  between  3  and  4  feet  thick  was  bored  through  in  the  No.  1  drill-hole  at  a 
depth  of  344  feet  ;  and  in  the  No.  2  drill-hole  a  seam  5  feet  thick  was  bored  through  at  a 
depth  of  173  feet. 
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A  cross-section  of  tlie  Wilson  coal-seam  at  the  No.  1  working  opening,  taken  across  18  feet 
near  the  face  of  the  drift  on  the  lower  level,  reading  from  the  surface  down,  is  iis  follows  : — 
Roof,  hard  grey  conglomerate  with  pebbles  well  rounded,  40  per  cent,  of  rock. 

Ft.  in. 

Hai'd  brown  shale 0  1 

Coal,  bony   0  8 

Useful  coal 4  0 

Clean  coal 7  3 

Brown  and  black  eoalv  shale   0  3i- 

Bony  coal 0  2 

Hard  brown  shale 0  1  i 

Whitish-grev,  coarse  argillaceous  sandstone  with  coaly  specks 0  5 

Coal,  broken  by  faulting,  slightly  bony 0  10 

Coal 0  i 

Coal,  slightly  bony 0  4 

Coal 0  2 

Brown  clay  shale 0  0^ 

Coal 0  5 

Green  clay  shale 0  0^ 

Coal 0  8 

Hard  brown  bone 0  2 

Coal 0  1 

Hard  brown  clay  bone 0  1 

Soft  brown  clay  bone 0  2 

Coal  crushed  and  broken,  with  bone 1  2 

Bedded  calcite  vein 0  0?, 

Coal,  bony 0  T 

Very  hard  brown  bone 0  3 

Bedded  calcite  vein 0  0^ 

Soft  white  plastic  granular  clay,  lenticular,  0  in.  to  6  in.,  no  rootlets 

in  it,  and  does  not  appear  to  be  typical  under  clay 0  0| 

Total 17   101 

Xo  samples  of  the  coal  at  Camp  Wilson  were  taken  by  the  writer,  as  the  seam  had  been 
thoroughly  sampled  bj'  Charles  H.  Clapp,  and  the  following  analyses  published  in  the  Summary 
Report  of  Canadian  Geological  Survey,  1912  : — 

"  Proximate  analysis —  Per  Cent. 

"  Water , 2 .  44 

"  Volatile  combustible  matter .    35 .  96 

"  Fixed  carbon 48.64 

"Ash 12.96 


100.00 


"Coke 61.60 

"  Its  character,  firm,  coherent. 

"  Fuel  ratio 1  .  35 

"  Split  valatile  ratio 3.26 

"  Ultimate  analysis — 

"Carbon.! 70.6 

"  Hydrogen 4.8 

"Nitrogen  \  g  g 
"  Oxygen     J 

"Sulphur 0.8 

"  Moisture 2.0 

"Ash 14.3 

"  Carbon  hydrogen  ratio 14   0 
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"  The  other  available  analyses  of  the  Camp  Wilson  coal  are  as  follows  : — 

Per  Cent.      Per  Cent.      Per  Cent.       Per  Cent. 

"Water 2.6.5  1.06  2.47  1.91 

"  Volatile  combustible  matter 38.19         43 .  48         35.2-5         35.24 

"Fixedcarbon 53.73         46.01         59.36         59.39 

«Ash 5-13  9.45  2.92  3.46 

100.00   100.00   100.00   100.00 

(Firm,  Coherent  Coke.)  (Xon-friable 

Coke. ) 

"Fuelratio 1.41  1.06  1.68  1.68" 

As  the  writer  was  informed  by  Milnor  Roberts  that  the  camp  at  Camp 
Camp  Robertson  was  closed  for  the  season,  the  openings  full  of  water,  and  nothing 

Robertson.        could  be  learned  without  the  aid  of  a  guide,  as  well  a.s  a  force  of  men  to  un- 
water  the  working.s,  the  writer  did  not  visit  that  camp,  which  is  about  eight 
miles  in  a  southerly  direction  from  Camp  Wilson. 

The  Robertson  coalfield  forms  a  portion  of  the  holdings  acquiied  by  the  Imperial  Trust 
Company  of  New  York.  The  field  had  been  thoroughly  examined  for  that  company  by  Pro- 
fessor Milnor  Roberts  during  1913,  and  had  also  been  reported  on  by  Chas.  H.  Clapp,  of  the 
Canadian  Geological  Survey,  in  the  Summary  report  for  1912.  From  these  sources  the  writer, 
who  has  also  been  furnished  with  aU  the  plans  and  sections  by  Milnor  Roberts,  has  gleaned 
the  following  information  : — 

The  coal-measures  in  the  vicinity  of  Camp  Robertson  consist  chiefly  of  green,  very  fine  to 
coarse-grained  sandstones,  in  places  argillaceous,  composed  of  the  mechanically  disintegrated 
detritus  from  the  Vancouver  volcanics  and  sandy  conglomerates.  Some  of  the  beds  are  car- 
bonaceous, and  coaly  lenses  and  tree-trunk  impressions  are  common.  The  rocks  are  greatly 
deformed  and  cut  by  numerous  dykes  of  dacite  and  andesite  porphyrite.  It  appears  that  the 
general  structure  in  the  immediate  vicinity  is  a  narrow  syncline,  striking  about  N.  40°  W.,  and 
pitching,  amd  perhaps  widening,  to  the  south-east.  In  the  vicinity  of  Camp  Robertson  the 
width  of  the  syncline  underlain  b}'  the  horizon  of  the  coal-seams  is  probably  less  than  1,000 
feet. 

The  following  analyses  of  the  coal  from  the  Camp  Robertson  seams  are  taken  from  Clapp 's 

report. 

Per  Cent.  Per  Cent.  Per  Cent. 

"Water 0.80  1.33  1.20 

"  Volatile  combustible  matter 23 .  27  35 .  25  29 .  13 

"  FLxed  carbon 51 .  39  42 .57  47 .32 

"Ash 24.54  20.85  22.15 

100.00   100.00   100.00 

(Firm,  Coherent  Coke.) 
"Fuelratio 2.21  1.39  1.63" 

The  development-work  done  at  Camp  Robertson  consists  of  an  adit  driven  from  the  out- 
crop of  a  coal-seam,  and  following  the  seam  under  glacial  drift  until  solid  rock  wiis  reached, 
when  a  slope  was  sunk,  in  coal,  on  an  incline  of  13  degrees  for  a  length  of  68  feet ;  also  an  in- 
cline shaft  sunk  at  another  portion  of  the  field  to  a  depth  of  about  30  feet. 

Five  cross-sections  taken  from  various  points  in  the  work  referred  to  are  as  follows : — 

No.  1.  Total  thickness  of  coal,  3  ft.  lOi  in.,  total  thickness  of  section,  7  ft.  5    in. 

No.  2.  ..  n         2  M      9J  ,.  ..  ..  8    ..  9f     .. 

No.  3.  M  ..         3  I,     0|  M  M  n  7    M  5J     1. 

No.  4.  II  It         3  II     5  M  II  M  7    II  5      II 

No.  5.  II  II         2  II     2  II  II  M  5    II  6      ti 
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The  writer  had  arranged  to  visit  the  section  of  the  west  coast  of  Graham 
Otard  Bay  Oil      island  where  some  drilHng  has  heen  done  prospecting  for  oil,  but  on  arrival 
Prospects.         at  Masset  he  ascertained  that  the  gasolene-launch   "Polaris"  was  aksent 
conveying  J.  D.  MacKenzie,  of  the  Canadian  Geological  Survey,  to  the  same 
district,  antl  that  there  was  no  other  boat  available  to  make  the  trip.     After  Mr.  MacKenzie 
returned  he  informed  the  writer  that  at  the  drilling  camp  the  only  work  in  progress  was  ream- 
ing the  drill-hole  to  insert  a  new  casing,  which  would  occupy  considerable  time  ;  consequentlv, 
in  the  judgment  of  the  writer,  he  did  not  feel  warranted  in  incurring  the  expense  of  $3.3  a  day 
for  charter  of  boat  and  supplies  for  such  an  indefinite  length  of  time  as  a  trip  around  the  west 
coast  might  consume  at  that  season  of  the  year,  with  the  prospect  of  not  being  able  to  witness 
any  operations  from  which  conclusions  relative  to  the  existence  of  oil  could  be  drawn. 


QUEEN  CHARLOTTE  MINING  DIVISION. 

Notes  by  Wm.  Fleet  Robertson*,  Provincial  Mineralogist. 

Geadam  Island. 

Graham  island  is  the  largest  of  the  Queen  Charlotte  group,  having  an  area  of  about  2,.500 
square  miles.  With  the  exception  of  Langara  island,  which  is  quite  small,  it  is  the  most 
northerly  of  the  group.  During  the  field  season  of  1913,  J.  D.  MacKenzie,  of  the  Geological 
Survey  at  Ottawa,  made  a  study  of  the  south-central  portion  of  Graham  island,  paying  par- 
ticular attention  to  the  coal-bearing  areas  ;  a  partial  report  of  this  work  is  included  in  the 
Summary  Report  of  the  Geological  Survey  of  Canada  for  1913.  Mr.  MacKenzie  continued  his 
geological  work  on  Graham  island  during  the  summer  of  1914,  but  his  report  on  this  is  not  yet 
published. 

As  considerable  interest  has  been  manifested  about  Graham  island  and  its  natural 
resources,  the  following  extracts  have  been  made  from  I\Ir.  MacKenzie's  report : — 

"  General  Geologt. 

"  The  oldest  formations  exposed  on  Graham  island  are  a  series  of  metamorphic,  volcanic, 
and  sedimentary  rocks,  which  have  been  considerably  deformed  in  general,  and  are  often 
extremely  contorted  in  detail.  These  rocks,  which  are  of  Jurassic  and  perhaps  Triassic  age, 
have  been  intruded  by  stocks  of  diorite  and  granodiorite,  in  areas  not  investigated  by  the 
present  writer.  Fossils  are  abundant  in  the  metamorphosed  sediments,  and  the  rocks  are 
correlated  with  the  Vancouver  group.  The  intrusive  rocks  probably  are  satellites  of  the  great 
Coast  Range  batholith,  supposed  to  be  of  Upper  Jurassic  age. 

"On  the  rough,  denuded  siarface  of  these  older  metamorphic  and  igneous  rocks,  a  series  of 
conglomerates,  sandstones,  and  shales  were  laid  down  unconformably.  These  sediments  are 
called  the  Queen  Charlotte  series,  and  in  their  lower  portion  contain  a  coal-bearing  horizon. 
The  date  of  their  deposition  is  placed  in  the  Upper  Cretaceous.  The  surface  on  which  they 
were  deposited  was  hilly,  and  often  very  uneven  in  detail.  The  general  topographic  conditions 
surrounding  the  basin  probably  resembled  to  some  extent  those  found  in  the  vicinity  of 
Skidegate  inlet  to-day. 

"  After,  and  perliaps  to  some  extent  during,  the  deposition  of  the  Queen  Chai-lotte  series, 
they  were  intruded  by  dykes  and  sills  of  volcanic  rocks.  lliese  dykes  and  sills  are  up  to  50 
feet  in  thickne-ss  and  occur  abundantly  in  many  localities.  After  the  deformation  and  partial 
erosion  of  the  Cretaceous  rocks,  extensive  flows  of  volcanic  rocks,  probablj'  coincident  with  the 
later  phases  of  dyke  and  sill  intrusion,  covered  part  of  the  area  now  reported  on.     With  these 
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volcanics,  which  are  presumably  of  Tertiary  age,  are  intercalated  sediments,  seen  only  at  one 

localit}',  the  south-east  slope  of  Mount  Kahgan.     Tertiary  sediments  occur  in  the  north-eastern 

part  of  Graham  island,  in  places  carrying  lignite.     The  Tertiary  volcanics  have  been  removed 

from  the  larger  portion  of  the  area  examined  this  year,  and,  in  fact,  it  is  uncertain  as  yet  just 

how  far  they  ever  extended  over  it.     Erosion  and  denudation  have  greatly  affected  the  slightly 

resistant  rocks  of  the  Queen  Charlotte  series,   which  now  lie  in  several  basins   separated  by 

ridges  of  the  pre-Cretaceous  metamorphic  and  volcanic  rocks. 

"  During  the  Glacial  period,  the  Queen  Charlotte  range  was  occupied  by  an  ice-cap,  fi-om 

which  valley  glaciers  flowed,  scouring  out  the  present  fiords  which  are  so  characteristic  a  feature 

of  the  Queen  Charlotte  group.     The  large  amount  of  glacial  till  in  south-central  Graham  island 

indicates  that  piedmont  glaciers  at  one  time  occupied  this  area,  while  the  occasional  deposits, 

of  well-stratified  sands,  gravels,  and  clays  show  that  there  was  considerable  deposition  in  lakes 

or  estuaries  of  glacial  origin. 

"  Economic  Geology. 

"  Coal. — Coal  is  the  principal  mineral  resource  of  the  area  examined,  but  deposits  of  gold, 
clay,  building-stone,  and,  possibly,  oil  also  occur.  Coal  occurs  at  one  fairly  well  defined  horizon 
in  the  lowest  member  of  the  Queen  Charlotte  series,  of  Cretaceous  age.  This  Cretaceous  coal  is 
found  in  two  separate  and  well-defined  basins,  which  may  be  termed  the  Honna  basin  and  the 
Yakoun  basin,  each  named  from  rivers  that  drain  the  area  underlain  by  them. 

"  The  Honna  basin,  in  the  southern  part  of  the  area,  contains  the  exposures  at  Cowgitz 
and  Slate  Chuck  creek  on  Skidegate  inlet ;  Camps  Robertson  and  Anthracite  in  the  interior ; 
and  Camp  Trilby  and  another  small  opening  near  Yakoun  lake.  These  are  all  different 
exposures  of  what  is  with  little  doubt  the  same  horizon,  repeated  by  folding.  The  exposures 
of  the  coal  at  Cowgitz,  Slate  Chuck,  and  Yakoun  lake  show  it  to  have  been  locally  meta- 
morphosed into  a  substance  in  appearance  like  a  high  grade  of  anthracite.  At  Camps  Robertson 
and  Anthracite  the  seam  is  about  7  feet  in  thickness,  but  contains  many  shale  and  bone  partings, 
so  that  the  total  coal  does  not  exceed  4  feet.     It  is  a  bituminous  coal,  high  in  ash. 

"  The  Yakoun  basin  fringes  the  north  side  of  the  highlands  between  Camps  Robertson 
and  Wilson,  which  consist  of  pre-Cretaceous  rocks,  with  at  least  one  small  basin  of  Lower 
Cretaceous  measures.  The  extent  of  the  Yakoun  basin  northward  toward  Masset  inlet  is  at 
present  unknown.  Camp  Wilson  in  Section  25,  Township  7,  is  the  only  locality  where  coal 
has  been  found  in  the  Yakoun  basin.  At  this  place  three  openings  show  a  seam  ranging  from 
4  to  18  feet  in  thickness,  and  containing  up  to  16  feet  of  coal.  This  coal  is  of  bituminous 
quality,  and  samples  carefully  taken  by  the  writer  show  it  to  be  higher  in  ash  than  has  here- 
tofore been  supposed.     It  is  free-burning,  the  ash  is  very  light,  and  it  makes  excellent  coke. 

"  Gold. — Gold  is  found  on  the  Southeasterly  claim,  north-east  of  Skidegate  Indian  village. 
The  deposit  is  a  quartz  vein  averaging  9  feet  thick,  and  is  apparently  a  quartz  replacement  of 
a  shear-zone  in  breccias  of  the  Yakoun  volcanics.  The  metallic  minerals  with  which  the  gold 
is  associated  are  sulphides,  and  are  irregularly  distributed  in  masses  through  the  quartz  gangue. 

"  Oil. — In  some  of  the  pre-Cretaceous  rocks,  oil-showings,  consisting  of  coatings  of  black 
sticky  tar  on  joint  seams,  are  found,  and  some  oil  lands  have  been  taken  up  on  the  strengtli  of 
these  appearances. 

"Commercial  Possibilities. 

"  Coal,  at  the  present  time,  is  the  chief  asset  of  Graham  island.  Timber  is  of  value,  but 
probably  cannot  yet  enter  the  market  except  with  the  aid  and  development  that  an  operating 
coal-mine  would  bring.  Large  quantities  of  clays  exist  suitable  for  the  lower  grades  of  clay 
products,  such  as  biicks,  drain-tile,  and  earthenware,  and  it  is  possible  that  clays  of  higher 
grade  may  \)i'.  di.seovered.     Oil  is  as  yet  an  uiipiMi\en  resource. 
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"  In  regard  to  agriculture,  much  has  been  written,  unfortunately  not  always  of  a  responsible 
nature.  Graham  island,  in  common  with  much  of  the  Canadian  west,  has  suffered  at  the  hands 
of  unscrupulous  real-estate  boomers,  whose  misrepresentations  have  a  tendency  to  bring  the 
island  into  disrepute  as  a  fartning  centre.  Tliere  are,  in  the  north-eastern  portion  of  the  island, 
large  areas  of  level  or  gently  sloping  land  which  are  underlain  by  partially  con.solidated  sands 
and  gravels  of  Pleistocene  or  Tertiary  age.  Parts  of  this  area  support  a  dense  forest-growth, 
and  the  rest  is  covered  with  a  surface  deposit  of  decayed  vegetation  soaked  with  water,  termed 
muskeg.  There  seems  no  good  reason  why,  t)nce  this  area  is  cleared  and  drained,  it  should 
not  support  agriculture  on  a  considerable  scale.  It  may  be  that  local  conditions  will  have  to 
be  carefully  studied  and  crops  suited  to  the  environment  selected,  but  the  facts  remain  that 
the  land  and  the  climate  are  there  ready  to  be  utilized.  It  is  not  probable  that  agriculture 
will  flourish  in  the  plateau  and  mountain  regions  for  some  time  to  come." 


OMINECA  MINING  DIVISION.* 
Report  bv  Stephen  Hoskiss,  Gold  Commissioner.     (Office  at  Hazelton.) 

I  have  the  honour,  as  Gold  Commissioner,  to  submit  the  annual  report  for  the  Omineea 
Mining  DiWsion  for  the  3-ear  ending  December  31st,  1914. 

Owing  to  conditions  generally  prevailing,  there  has  been  a  marked  falling-ofF  of  mining 
revenue  as  compared  with  the  year  1913,  but  this  must  by  no  means  be  taken  as  an  indication 
that  interest  in  the  mineral  wealth  of  this  district  has  in  any  way  abated,  as  the  subsequent 
notes  will  show. 

Glen  Mountain. 

Silver  Standard  Group. — For  some  months  during  the  past  year  development-work  was 
systematically  prosecuted,  but  in  the  month  of  August  all  work  was  closed  down.  It  is  the 
present  intention  of  the  owners  to  continue  operations  next  spring,  and  to  ship  the  many  tons 
of  first-class  ore  now  lying  in  the  ore-sheds,  which  is  said  to  assay  1-45  oz.  silver,  24  per  cent, 
lead,  0.23  oz.  gold,  and  21  per  cent.  zinc. 

Canadian  King  Groiip. — This  group  has  been  continuously  worked  by  McCrimmon  & 
Stewart  during  the  greater  part  of  the  year,  who  report  that  they  have  several  tons  of  sorted 
ore  ready  to  ship  to  the  smelter,  and  many  more  tons  of  second-class  ore  on  the  dump,  which 
they  are  unable  to  handle  at  the  present  time. 

The  usual  assessment-work  has  been  recorded  on  claims  in  this  vicinity,  but  no  further 
new  locations  appear  to  have  been  made. 

Nine-mile  Mountain. 

American  Hoy  Group. — This  group  worked  and  owned  by  the  Harris  Mines,  Limited,  has 
been  under  development  for  the  greater  part  of  the  year.  Three  car-loads  of  ore  have  been 
shipped  from  the  property,  for  which  the  average  returns  are  as  follows:  Gold,  0.08  oz.; 
silver,  112  oz.;  lead,  29  per  cent.;  zinc,  12  per  cent.  In  addition  to  this,  the  owners  report 
having  600  tons  of  second-class  ore  on  the  dump,  which  will  average  S32  a  ton. 

It  is  the  intention  of  this  company  to  erect  a  mill  in  which  to  handle  this  ore  when  the 
mine  has  been  sufficiently  developed  to  allow  them  to  determine  the  size  of  the  plant  which 
will  be  required. 

'Seealao  Report  l)y  J.  D.  (Jalloway,  Assistant  Mineralogist,  page  176. 
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Silver  Bell  Group. — After  a  period  of  inactivity  the  Silver  Bell  has  been  reopened,  and 
development-work  is  now  being  prosecuted.  It  is  hoped  that  this  property  will  be  in  a  position 
to  ship  ore  during  the  coming  summer. 

Tliere  has  been  activity  upon  other  properties  in  this  \  icinity,  from  which  sliipments  of 
ore  are  looked  for  during  the  year  191-5,  concerning  which  no  definite  information  has  been 
obtained. 

Twenty-three  new  locations  were  located  on  Nine-mile  mountain  during  the  past  year. 

RocHER  Deboule  Mountain. 

As  in  former  years  this  vicinity  has  claimed  a  great  deal  of  attention. 

This  group  is  commonly  called  Rocher  Deboule  mine.     J.  D.  Williams, 
Juniper  Group,     manager  of  the   Montana   Continental  Development  Company,  by  whom 
this  propert}'  is  being  worked,  reports  : — 

"  On  Juniper  creek,  four  miles  and  a  half  from  Skeena  crossing  and  five  miles  from 
Rocher  Deboule  mine,  a  power  plant  of  200  horse-power  has  been  installed.  This  hydro- 
electric plant  contains  a  Pelton-Dobel  water-wheel,  operating  under  an  effective  head  of  170 
feet,  which  is  belt-connected  to  a  generator  187.5  k.v.a.  at  2, .300  volts.  The  power  is  trans- 
mitted over  a  three-conductor  standard-construction  transmission-line  of  five  miles  in  length 
to  a  compressor  plant  at  the  mine.  A  compressor  plant  of  1 2-drill  capacity  has  been  installed 
at  the  mine.  This  compressor  is  of  the  Canadian  Ingersoll  type,  two-stage  duplex  cross- 
compound.  The  compre-ssed  air  is  conveyed  to  the  mine  by  an  air-line  of  2,000  feet  in  length. 
The  mine  is  equipped  with  Water-Leyner  drills  and  a  No.  5  Leyner  sharpener  for  sharpening 
the  drill  steel. 

"During  the  summer  and  fall  of  1914,  1,200  feet  of  development>work  has  been  done  on 
the  western  extension  of  No.  4  vein.  A  crosscut  of  900  feet  has  been  driven  through  the 
granodiorite  to  intercept  the  vein,  and  from  the  point  of  intersection  with  the  vein  a  drift  has 
been  driven  eastward  upon  the  vein  for  a  distance  of  approximately  300  feet.  When  the 
crosscut  passefl  through  the  vein  little  ore  was  exposed,  but  drifting  to  the  east  the  vein  began 
to  widen  rapidly,  and  now  has  a  width  varying  from  2  to  7  feet. 

"  Not  all  of  this  drift  is  in  commercial  ore,  there  being  an  ore-body,  however,  of  approxi- 
mately 80  feet  in  length  which  contains  commercial  ore  for  an  average  of  about  21 J  feet.  This 
ore  exposed  in  a  new  drift  lies  to  the  west  of  the  former  ore-shoots  opened  up  by  the  Rocher 
Deboule  Copper  Company,  and  the  face  of  the  present  drift  has  not  encountered  ore-shoots 
which  were  exposed  bj^  the  dovelopment-work  of  the  Rocher  Deboule  Copper  Company.  It  is 
therefore  problematic  whether  the  ore  to  be  encountered  will  be  of  the  same  grade  as  that 
formerly  opened  up.  Considerable  grey  copper  has  been  shown  in  the  new  ore-body  opened 
up  under  the  management  of  the  Montana  Continental  Development  Company.  This  ore  is 
about  200  feet  lower  in  depth  than  the  ore  opened  up  by  the  Rocher  Deboule  Copper  Com- 
pany." 

"  One  of  the  most  difficult  problems  to  be  solved  in  the  development  of  the  Rocher 
Deboule  mine  has  been  the  transportation  of  the  ore  from  the  mine  to  the  main  line  of  the 
Grand  Trunk  Pacific  Railway.  This  problem  has  been  worked  out  by  the  use  of  three  tram- 
ways, representing  three  distinct  types.  The  first  tramway  is  a  surface  narrow-gauge  track 
following  the  contour  of  the  mountain  and  negotiating  the  lowest  pass,  which  has  an  elevation 
of  appro.ximately  4, .300  feet  above  the  main  line  of  the  tracks  of  the  Grand  Trunk  Pacific 
Railway.  This  surface  tramway  delivers  the  ore  from  the  portal  of  the  tunnel  to  the  ore-bins 
of  the  2-bucket  aerial  tramway. 
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"The  2-bucket  aerial  tramway  ha.s  a  length  of  approximately  .3,000  feet,  and  a  fall  in  the 
distance  of  approximately  1,500  feet,  where  the  ore  i.s  delivered  into  the  ore-bins  of  the  main 
aerial  tramway.  The  main  aerial  tramway  is  approximately  three  miles  and  a  half  in  length 
and  has  a  vertical  fall  in  this  distance  of  approximately  3,000  feet,  and  is  on  the  Bleichert 
system,  heavy  duty  grip  type.  In  addition  to  the  above  work,  a  sawmill  of  3,000  feet  capacity 
a  day  was  installed  at  the  mine  to  supply  the  dimension  timber  used  in  the  construction-work. 

"  A  telephone  system  has  been  installed,  representing  about  twenty  miles  of  telephone 
service. 

"In  order  to  build  the  aerial  tramways,  about  six  miles  of  wagon-road  were  constructed 
and  about  two  miles  of  trails. 

"  At  Prince  Rupert,  B.C.,  ore-bins  of  400  tons  capacity  are  about  to  be  erected,  which  are 
designed  to  unload  their  contents  within  an  hour.  These  ore-bins  permit  the  entire  handling 
of  the  ore  from  the  mine  to  the  steamer  by  gravity." 

The  work  of  flevelopment  on  this  property  is  still  in  progress,  and  the  ore  is  being  gotten 
out  ready  for  shipment  as  soon  as  the  ore-bins  are  ready  to  receive  it.  It  is  now  anticipated 
that  regular  shipments  from  this  propei'ty  will  be  made  during  the  year  1915. 

Great  Ohio  Group. — This  property  has  been  steadily  developed  during  the  year,  with 
very  encouraging  results,  concerning  which  no  definite  report  has  been  received. 

The  Wonder  and  Black  Prince  groups  have  actively  worked  during  the  greater  part  of  the 
year  ;  in  the  early  fall  operations  ceased.  No  report  has  been  received  from  the  bondholders 
as  to  the  result  of  their  season's  operations,  but  it  is  understood  that  they  will  again  i-esuine 
work  upon  these  properties  in  the  near  future. 

There  are  many  properties  in  this  vicinity  .showing  promise,  but  upon  which  the  annual 
assessment-work  only  has  been  recorded. 

Seventy-three  new  locations  were  recorded  on  the  Roclier  Deboule  mountain  during  the 
year  191-t. 

Hudson  B.\y  Mountain. 

The  annual  assessment-work  has  been  carried  out  on  all  the  well-known  properties  in  the 
vicinit}^,  and  upon  the  completion  of  the  sleigh-road  from  Smithers  to  the  mountain  the  owners 
of  the  Coronadu  group  commenced  hauling  ore  from  the  mine  to  the  main  line  of  the  Grand 
Trunk  Pacific  Railway.  No  information  has  been  received  as  to  which  smelter  this  ore  will 
be  shipped.  It  is  learned  that  the  owners  of  other  properties  are  also  preparing  to  make  small 
shipments  from  their  claims.     Thirty-nine  new  locations  were  recorded  from  this  vicinity. 

Hunter  Basin. 

The  annual  assessment-woik  has  been  done  and  39  new  locations  have  been  recorded  in 
this  vicinity. 

Chas.  Seeber,  working  luider  a  lease,  shipped  to  the  Tacoma  smelter  42  tons  of  ore  from 
the  Colorado  mineral  claim,  which  averaged  about  100  oz.  silver  to  the  ton  and  6.7  per  cent, 
copper. 

Wm.  Hunter  is  reported  to  have  mined  two  car-loads  of  ore  from  the  Hunter  group. 
This  ore  was  packed  to  the  railroad,  where  it  now  lies  awaiting  shipment  to  the  smelter. 

SiBOLLA  Creek. 

In  the  fall  of  the  year  1913  many  placer  locations  were  made  on  this  creek,  which  is  a 
tributary  to  Tahsta  river. 
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During  the  summer  of  19U  ledges  of  free-milling  gold  ore  were  discovered  in  the  vicinity, 
which  resulted  in  fortv-two  mineral  claims  being  recorded.  From  reports  it  would  appear 
that  the  country  is  difficult  to  get  into  :  all  travel  so  far  has  been  from  Houston,  on  the  line 
of  the  Grand  Trunk  Pacific  Railway,  but  it  is  suggested  that  an  easier  way  may  be  found 
from  Gardner  canal  by  proceeding  up  the  Kemano  river. 

Babine  Mountain. 

Annual  assessment  has  been  recorded  on  all  the  claims  in  this  vicinity. 

Britzins  ife  Morton,  the  owners  of  the  Debenture  group,  report  having  exposed  good  ledges 
of  ore  upon  their  claims,  one  of  which  averages  5  feet  wide.  On  this  group  a  35-foot  tunnel 
was  driven  last  summer,  in  which  a  great  deal  of  concentrating-ore  has  been  met  with. 

Fortv-six  new  locations  have  been  recorded  from  this  district. 

Some  development-work  was  performed  on  the  properties  of  the  Babine  Bonanza  Mining 
and  Milling  Company,  particulars  of  which  have  not  been  received. 

Babine  Lake. 

Assessments  were  recorded  on  all  the  older  claims  in  this  vicinity  and  eleven  new  locations 

were  recorded. 

Copper  Citv.  * 

In  the  neighbourhood  of  Copper  City  thirty -five  new  locations  have  been  recorded.  During 
the  past  summer  Crown  grants  were  obtained  for  the  mineral  claims  comprising  the  Old 
Ironsides  group  of  limonite  iron-ore  claims,  which  subsequently  changed  hands,  and  it  is 
understood  an  extensive  programme  for  development  next  season  has  already  been  framed. 

The  Cordillera  group,  situated  in  the  vicinity  of  Usk,  recorded  during  the  past  year  by 
J.  D.  Wells  and  associates,  is  said  "to  have  passed  the  critical  examination  of  some  of  the 
best  expert  opinions  on  the  continent,"  and  is  now  under  option  for  the  sum  of  §50,000  ;  this 
property  is  reported  to  contain  values  in  gold,  silver,  and  copper.  A  shipment  of  ore  from 
this  property  is  now  being  prepared  to  be  forwarded  to  the  smelter. 

Fiddler  Creek. 
Fourteen  new  locations  have  been  recorded  from  this  vicinity. 

Burns,  Gordon  &  Welch  have  obtained  an  option  on  the  Fiddler  group,  upon  which  they 
have  performed  a  considerable  amount  of  development-work. 

Kitsalas. 

Assessment-work  has  been  recorded  on  all  the  older  claims  in  this  vicinity,  and  from 
wliich  fifty  new  claims  have  been  recorded. 

Placeh-Mining. 

From  a  I'eport  received  from  Geo.  Otterson,  general  manager  of  the  Kildare  Mines,  Ltd., 
the  owners  of  fourteen  leases  on  Slate  creek,  it  is  gathered  that  "  on  the  last  day  of  August 
it  was  evident  the  pay-streak  had  been  found,  and  on  the  following  day  it  was  located.  Tlie 
pay-streak  consists  of  grey  clay  and  gravel,  lying  in  a  bed  of  coarse  yellow  gravel  and  boulders, 
with  an  overburden  of  similar  material,  the  separate  strata  being  readily  distinguished. 

"The  pay -streak  has  been  exposed  for  a  distance  of  186  feet  in  a  westerly  direction, 
showing  for  this  length,  in  the  side  of  the  creek  wall,  6  feet,  and  should  continue  up  the  creek 
a  long  way.  The  pay-streak  appears  to  be  exceedingly  rich,  and  the  portion  passed  through 
the  sluice-boxes  gave  a  yield  of  about  $30  to  the  cubic  yard. 

*  See  also  Report  by  W.  M.  Brewer,  M.E.,  in  Skeena  Mining  Division. 
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"  Owing  to  the  shortness  of  water,  work  had  to  be  shut  down  on  September  8th,  but 
during  the  eight  days  that  intervened  between  tliis  date  and  tlic  time  the  pay-streak  was 
fii-st  struck  over  150  ounces  of  coarse  gold  was  taken  out." 

The  gold  recovered  is  all  coarse,  with  pieces  varying  in  weight  from  a  few  grains  to  |  oz., 
and  one  nugget  weighing  1 1  oz.  was  picked  up  and  forwarded  to  Ottawa. 

G.  H.  Knowlton  and  associates  liavc  spent  a  considerable  sum  of  money  on  development- 
work  upon  their  leases  on  Silver  creek. 

From  a  report  received  it  is  gathered  that  the  value  of  all  the  ground  drilled  on  these 
properties  is  better  than  60  cents  a  cubic  yard. 

O.MINECA    RiVEK. 

The  following  report  has  been  received  from  H.  B.  Perks  : — 

"Last  year  (1913)  I  was  sent  north  by  a  local  company  to  take  charge  of  an  alleged 
hydraulic  mine.  This  work  took  me  on  to  the  Omineca  river,  where  I  found  an  enormous 
low-lying  gravel-deposit.  It  covers  some  800  acres,  and  from  appearances,  I  judged  it  to  be 
at  least  30  feet  deep.  I  had  no  equipment  to  properly  sample  such  a  deposit,  but  I  put  down 
in  .«!ystematic  order  fifty-two  shafts  to  water-level.  When  that  was  reached  we  could  not 
proceed,  as  we  had  no  pumping  equipment  and  the  seepage  was  very  heavy. 

"  The  result  of  this  work  convinced  me  that  the  deposit  was  a  valuable  one,  and  I  so 
reported  to  the  company. 

"  The  deposit  is  enormous,  filling  the  valley  of  the  Omineca  from  rim  to  rim,  and  the 
width  is  generally  over  one  mile. 

"The  Omineca  river  will  average  300  feet  in  width,  but  it  is  shallow,  simjilj-  winding  its 
way  along  on  the  top  of  this  great  gravel-bed.  There  is  very  little  soil  anywhere,  and 
vegetables  cannot  be  grown  with  any  success.  The  river  is  running  at  an  elevatton  of 
over  2,500  feet  above  sea^level.     The  timber  of  the  country  is  jack-pine  and  spruce. 

"  This  year  a  syndicate  was  formed  with  the  idea  of  profiting  by  the  knowledge  I  had  gained 
last  year. 

"  I  went  in  with  an  assistant  to  a  point  called  Hogem  and  built  a  raft  there.  We  then 
made  a  careful  exploration  of  the  river  to  Germansen  creek,  a  distance  on  the  river  of  fiftv- 
eight  miles.     I  found  the  gravel-deposit  even  larger  than  I  at  first  had  thought,  and  continuous. 

"  We  took  up  six  leases,  covering  practically  all  the  continuous  run  of  the  deposit.  These 
leases  give  the  syndicate  the  right  to  dredge  in  about  18,000  acres  of  gravel,  with  a  depth  of 
at  least  30  feet,  in  a  continuous  string. 

"  The  sampling  of  the  fifty-two  shafts  last  year  showed  much  higher  values  than  I 
expected.     This  first  opinion  has  been  strengthened  as  our  explorations  have  proceeded. 

"  One  of  these  shafts,  10  feet  deep,  in  firm  compact  gravel,  gave  a  result  of  28i  cents,  and, 
of  course,  we  were  not  within  20  feet  of  bed-rock.  The  gravel  in  this  shaft  was  compact,  and 
had  not  been  subject  to  recent  surface  washings,  as  in  some  cases  had  happened." 

The  Cassiar  Hydraulic  Mining  Company,  with  leases  on  Gold  creek,  carried  on  operations 
all  the  season,  and  during  the  last  three  weeks  of  favourable  weather  commenced  sluicing. 
Work  on  the  property  was  prosecuted  for  a  period  of  seven  months  with  a  crew  of  from  three 
to  eight  men. 

The  Dryhill  Hydraulic  Mining  Company,  operating  on  Lome  creek,  has  completed  two 
miles  of  flume,  and  expects  to  be  ready  for  sluicing  by  the  month  of  July  next. 
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Office  Statistics. — Omineca  Mining  Division. 

Free  miners'  certificates  (ordinary) 787 

,,                      M          (special) 2 

,1                       ir           (company) 6 

Mineral  claims  recorded 464 

Certificates  of  work  issued 744 

Certificates  of  improvements  issued 12 

Bills  of  sale  and  other  documents  of  title  recorded 124 

Powers  of  attorney  recorded 49 

Documents  filed 50 

Placer  claims  recorded  and  rerecorded 6 

Applications  for  placer-mining  leases 31 

Placer-mining  leases  granted,  hydraulic,  creek,  and  bench 3 

Placer-mining  leases  granted,  dredging 6 

Crown  grants  of  mineral  claims  issued 12 

Revenue. 

Free  miners'  certificates .  .    §4,270 . 2-5 

Mining  receipts 9,337 .  25 


$13,607.50 


OMINECA  MINING  DIVISION. 

Report  by  J.  D.  Galloway,  Assistant  Mineralogist. 

Introductory. 

The  writer's  instructions  for  the  field  season  of  1914  were  to  examine,  and  obtain  informa- 
tion about,  the  mineral  in  the  territory  tributary  to  the  line  of  the  Grand  Trunk  Pacific 
Railway,  commencing  at  Skeena  Crossing  and  continuing  easterly  to  Tete  Jaune.  W.  M. 
Brewer,  M.E.,  had  been  engaged  by  the  Department  to  examine  and  report  on  the  mineral 
properties  along  the  Skeena  river  and  tributaries,  from  Prince  Rupert  to  Skeena  Crossing,  so 
that  the  writer  simply  carried  the  work  easterly  from  the  terminal  point  of  Mr.  Brewer's 
work.*  It  was,  of  course,  impossible  to  examine  all  the  tributary  territor}-  as  herein  indicated, 
but  the  more  important  points  were  visited,  and  from  this,  and  other  information  obtained 
from  various  sources,  a  general  summary  will  be  attempted.  The  writer's  work  therefore  lay 
entirely  in  the  Omineca  and  Cariboo  Mining  Divisions,  and  the  larger  part  of  the  seiison  was 
spent  in  examining  the  metalliferous  deposits  along  the  Skeena  and  Bulkley  rivers.  The  main 
body  of  the  report  is  given  in  this  place  under  the  heading  of  "Omineca  Mining  Division," 
but  the  detail  work  at  Fort  George,  Tete  Jaune,  and  Barkerville  will  be  found  under  the 
subdivision  of  the  Annual  Report  entitled  "  Cariboo  Mining  Division." 

In  the  Omineca  Mining  Division  the  mineral  areas  at  present  known  along  the  line  of  the 
Grand  Trunk  Pacific  Railway  are  found  in  the  territory  from  Copper  City  to  a  short  distance 
beyond  Telkwa.  Easterly  from  this  point  very  few  mineral  locations  have  been  made,  but 
the  railway  traverses  a  considerable  belt  of  good  agricultural  land.  As  yet,  practically  no 
important  mineral  locations  have  been  made  along  the  line  of  the  Grand  Trunk  Pacific  Railway 
in  the  Cariboo  Mining  Division,  with  the  exception,  possibly,  of  the  mica  claims  at  Tete  Jaune. 
The  Barkerville  region,  which  is  important  for  its  placer-mining,  lies  considerably  to  the  south 
of  the  railway-line  and  will  be  more  directly  benefited  by  the  completion  of  the  Pacific  Great 
Eastern  Railway  than  by  the  Northern  Transcontinental. 

'Mr.  Brewer's  noles  on  this  portion  of  the  Omineca  Mining  Division  will  be  found  included  in  the 
report  on  the  Skeena  Mining  Division. 


X 


Geo.  5  Skeena  District.  K  177 


Location'. 

The  Omineca  Mining  Division  is  situated  in  the  northern  interior  part  of  British  Columbia 
and  embraces  a  territory  of  about  58,000  square  miles.  It  is  roughly  of  an  oval  shape,  with 
the  longer  diameter  in  a  north-and-south  direction,  and  lies  between  the  5.3rd  and  58th  degrees 
of  north  latitude  and  the  122nd  and  129th  meridians  of  longitude.  The  Grand  Trunk  Pacific 
Railway  traverses  this  section  in  a  general  easterly  and  westerly  direction,  but  from  Copper 
Citv  to  Hazelton  it  runs  north-east,  and  from  Hazelton  to  Houston  it  goes  back  again  in  a 
south-ea.st  direction  :  thus  forming  a  large  loop  with  Hazelton  as  the  northerly  apex.  It  will 
be  well  at  this  point  to  give  the  route  of  the  new  transcontinental  railway  across  the  northern 
part  of  the  Province,  which,  although  probably  well  known,  will  stand  repetition.  Leaving 
Prince  Rupert,  the  western  terminus,  the  railway  skirts  the  sea-coast  to  the  Skeena  river 
nearly  opposite  Port  Essington  ;  thence  it  follows  up  this  river  to  Hazelton  ;  thence  up  the 
valley  of  the  Bulkley  to  its  headwaters  and  across  the  low  divide  to  the  Nechako  ri\er  ;  thence 
down  the  Nechako  to  the  Fraser  river  at  Fort  Gcoi-ge  ;  thence  up  the  Fra.ser  to  Tete  Jaune 
and  through  the  Yellowhead  Pass  into  Alberta.  From  Prince  Rupert  to  Copper  City,  on  the 
Skeena  river,  the  railway  is  in  the  Skeena  Mining  Division  ;  from  Copper  City  to  a  point 
twentv-five  miles  west  of  Fort  George  it  is  in  the  Omineca  Mining  Division  ;  and  for  the 
balance  of  its  distance  is  in  the  Cariboo  Mining  Division. 

A  route  for  the  railway  which  left  the  Skeena  river  at  Copper  City  and  ascended  the 
Zymoetz  (Copper)  river  to  its  headwaters,  crossed  the  divide  and  came  down  the  Telkwa 
river  to  the  Bulkley  river  at  the  town  of  Telkwa,  was  at  one  time  considered,  but,  owing  to 
considerations  of  grade,  was  abandoned  in  favour  of  the  present  line.  This  alternative  route 
is  known  as  the  "cut-off,"  as  it  would  obviate  the  long  northerly  swinging  loop  of  the  main 
line,  and  may  be  built  at  some  time  in  the  future  as  a  spur  line  to  tap  the  coal  and  mineral 
tonnage  of  the  Zymoetz  River  region.  The  completion  of  the  western  portion  of  this  trans- 
continental railway  was  accomplished  in  the  summer  of  1914,  and  about  the  end  of  September 
a  tri-weekly  passenger  service  was  established  between  Prince  Rupert  and  Fort  William,  Ont. 
The  road  had  been  completed  from  Prince  Rupert  to  Hazelton  and  from  Edmonton  to  Fort 
George  in  1913,  and  during  the  past  year  this  gap  was  gradually  filled  in  ;  a  local  train  service 
had  been  maintained  and  gradually  extended  until  the  eastern  and  western  branches  were 
united.  The  completion  of  this  railway  will  undoubtedly  hasten  the  growth  of  northern 
British  Columbia,  which  has,  during  the  l.ist  few  years,  been  marking  time  while  waiting  for 
more  adequate  transportation.  Agriculture  and  mining,  which  will  always  be  the  main 
industries  of  this  section,  can  never  attain  much  development  without  railway  connections 
with  outside  points,  but  now  that  this  has  been  done  the  whole  district  should  take  a  more 
prominent  place  among  the  producing  sections  of  the  Province. 

Previous  to  the  completion  of  the  railway,  the  main  highway  of  transportation  into  this 
country  was  by  river  navigation  up  the  Skeena  river  from  Port  Essington  to  Hazelton.  The 
usual  type  of  flat-bottomed  river-steamer  was  used,  and,  although  most  of  the  river  is  easily 
navigable,  there  are  a  number  of  canyons,  notably  Kitsalas  canyon,  where  the  passage  is 
extremely  hazardous.  Steamers  did  not  go  up  the  Skeena  beyond  Hazelton,  and  the  Bulkley 
river  is  a  foaming  stream,  with  many  rapids,  up  which  it  is  difficult  even  to  take  a  canoe. 
This  river  navigation  was  only  possible  at  certain  seasons  of  the  year,  the  winter  seeing  it  slnit 
off  altogether. 

From  Hazelton  trails  branch  out  in  many  directions,  to  the  far-away  Omineca  placer- 
fields,  across  the  Babine  range  to  Babine  lake,  up  the  Kispiox  to  the  Groundhog  coalfield,  and 
to  many  mining  camps  near  at  hand.  A  wagon-road  extends  up  the  Bulkley  valley  to  beyond 
Telkwa  and  into  the  Fraser  Lake  country,  while  other  roads  run  to  adjoining  ranching  sections. 
12 
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The  countrv  is  not  as  j-et  by  an}'  means  well  equipped  with  roads  and  trails,  but,  taking 
into  consideration  the  vast  extent  of  territory  to  be  covered,  very  fair  progress  has  been  made. 

It  should  be  remembered  that  the  Grand  Trunk  Pacific  only  traverses  the  southern  portion 
of  the  Omineca  Mining  Division,  and  that  the  greater  part  of  the  territory  to  the  north  of  the 
line  has  been  only  slightly  explored  and  not  prospected  to  any  extent.  The  main  waterways 
have  been  travelled,  but  the  intervening  regions  are  but  little  known. 

History. 

In  early  years  the  Omineca  Division  only  included  the  drainage  area  of  the  Peace  river 
and  other  easterly  flowing  streams,  but  latterly  has  been  extended  as  previously  indicated. 
As  is  usually  the  case,  placer-mining  constitutes  the  early  history  of  the  Omineca,  which  has 
been  followed  in  recent  years  by  the  development  of  lode-mining.  The  district  was  first 
entered  in  1864  by  placer-miners  and  worked  for  three  years,  when  it  was  v-irtually  abandoned 
for  the  Cassiar  fields.  In  1879  it  again  attracted  attention,  but  in  1887  was  once  more  nearly 
abandoned,  and  since  that  time  it  has  only  been  worked  more  or  less  intermittently  for  placer. 
These  placering  operations  centered  around  Germansen,  Omineca,  and  Manson  creeks  and 
their  tributaries. 

The  following  table  shows  the  placer  returns  for  this  district  from  1874  to  1913  : — 


Year. 

Amount. 

Vear. 

Amount. 

1874 

1875 

1876 

§38,000 

32,040 

No  returns. 

36,000 
45,800 
39,300 
25,3.30 
21,000 
12,000 
16,500 
17,600 
13,0(W 
No  returns. 

II 

1895 

1896 

1897             

No  returns. 

1877 

1878 

1879  

1898 

1899 

1900 

1901 

1902 

§15,000 

8,600 

12,527 

1880 

19,100 

1881                          .             

40,  (KW 

1882 

1883 

1903 

1904       

28,  f  100 
11,600 

1884 

1885 

1905 

1906       

10,000 
10,000 

1886           

19;)7 

1     1908 

10,000 

1887                                 ...                 

20,000 

1888 

1909       

15,000 

1889 

1910                   

15,000 

1890                                                      

1911 

10,000 

1891   

1912 

1913 

8,000 

189^ 

6, (WO 

1893 

1914 

6,000 

1894 

This  shows  that  since  1902  the  industry  has  fallen  away  and  is  now  not  very  important. 
The  district  has  always  been  handicapped  by  its  remoteness  and  inaccessibilitj',  which  made  it 
very  expensive  to  operate.  The  Grand  Trunk  Pacific  Railway  does  not  go  very  near  this  placer 
district,  but  still  will  have  a  considerable  effect  in  reducing  transportation  costs,  and  should 
therefore  encourage  further  work. 

Prospecting  for  lode  gold,  copper,  silver,  and  lead  commenced  about  1 902,  but  nothing 
beyond  assessment-work  was  carried  out  for  some  years.  The  first  discoveries  were  made  in 
the  territory  contiguous  to  the  Skeena,  Bulkley,  Telkwa,  and  Zymoetz  rivers.  In  1909  and 
1910  silver-lead  deposits  were  discovered  in  the  vicinity  of  Hazelton,  and  a  little  later  copper- 
deposits  in  the  Rocher  Deboule  mountains  were  located.  At  first  the  various  claims  were  but 
slightly  prospected,  and  only  enough  work  done  to  hold  them,  as  it  was  recognized  that  no 
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active  mining  could  be  prosecuted  until  the  completion  of  tlie  Grand  Trunk  Pacific  Railway  ; 
but  each  year,  as  the  ultimate  completion  of  the  railway  came  a  little  nearer,  saw  an  increase 
in  tlie  development  of  the  claims.  The  railway  was  first  finished  from  Prince  Rupert  to 
llazelton  in  1913,  and  in  that  year  the  first  shipments  of  ore  were  made  from  the  Silver 
Standard  And  other  properties  near  Hazelton.  In  October,  191-1,  the  gap  between  Hazelton 
and  Fort  George  was  finished,  and  the  new  transcontinental  railway  became  an  accomplished 
fact. 

Coal  has  long  been  known  to  occur  in  different  parts  of  the  Oraineca  Mining  Divi.sion. 
Along  the  Skeena  and  Bulkley  rivers  and  their  tributaries  many  coal-outcroppings  have  been 
discovered,  but,  owing  to  the  disturbed  nature  of  the  strata  and  the  general  high  ash  content 
of  the  coals,  most  of  these  coalfields  have  not  as  yet  proved  to  be  of  much  value. 

Tlie  Groundhog  coalfield,  which  lies  partly  in  the  north-western  part  of  the  Omineca 
Mining  Division,  has  been  veiy  fully  reported  on  by  the  Provincial  Mineralogist  in  1912,  and 
also  by  officers  of  the  Geological  Survey  of  Canada.  The  development  of  this  field  will  never 
be  possible  until  a  railway  of  somewhere  about  150  miles  in  length  is  built  connecting  it  either 
with  the  Grand  Trunk  Pacific  or  to  some  point  on  the  Coast. 

A  very  promising  coal  area  situated  on  the  headwaters  of  the  Zymoetz  river  was  examined 
bv  the  writer  during  the  season  and  found  to  contain  two  seams  of  first-class  coal.  This  will 
be  described  in  detail  later  on.  Other  coal  areas  examined  by  W.  M.  Brewer  during  the  past 
season  will  be  found  described  in  his  report. 

The  Omineca  district  has  in  the  past  years  been  reported  on  by  several  writers.  The  first 
mention  of  it  is  by  Dr.  Geo.  M.  Dawson  in  the  Geological  Survey  Report  of  1888.  In  1896  R. 
G.  McConnell  made  a  reconnaissance  survey  of  parts  of  the  Peace,  Finlay,  Omineca,  and 
Manson  rivers ;  his  report  is  in  the  Geological  Survey  Report  of  that  year.  In  1905  W.  Fleet 
Robertson,  Provincial  Mineralogist,  made  a  trip  through  the  Northern  Interior  plateau,  going 
from  Quesnel,  on  the  Fraser  river,  westward  to  the  Skeena  river  at  Hazelton.  Again  in  1906 
Mr.  Robertson  jouineyed  overland  by  boat,  canoe,  pack-train,  and  wagon  from  Port  Essington 
to  Edmonton.  In  1 908  Mr.  Robertson  reported  on  the  Ingenika  river  and  McConnell  creek. 
In  1911  Mr.  Robertson  made  a  complete  detail  report  on  the  mining  properties  from  Rocher 
D^boule  camp  eastwards  to  Telkwa ;  and  in  1912  he  made  an  extended  report  on  the  Ground- 
hog coal-basin.  Each  of  these  reports  can  be  found  in  the  Annual  Reports  of  the  Minister  of 
Mines  for  the  different  years. 

W.  W.  Leach,  of  the  Geological  Survey,  Ottawa,  commenced  a  geological  investigation 
and  mapping  of  the  Telkwa  mineral  district  in  1906,  and  continued  this  work  through  the 
field  seasons  of  1907,  1908,  1909,  and  1910  ;  in  the  latter  two  years  the  work  being  extended 
down  the  Bulkley  to  Hazelton.  Reports  of  this  work  are  in  the  summary  reports  of  the 
Geological  Survey  for  those  years,  and  in  a  special  bulletin  entitled  "  The  Telkwa  River  and 
Vicinity." 

In  1911  and  1912  Mr.  Malloch,  of  the  Geological  Survey  of  Canada,  reported  on  the 
Groundhog  coalfield,  which  lies  at  the  headwaters  of  the  Stikine,  Nass,  and  Skeena  rivers,  and 
is  partly  in  the  Omineca,  Skeena,  and  Stikine  Mining  Divisions.  In  1912  Mr.  Malloch  also 
examined  the  metalliferous  deposits  in  the  vicinity  of  Hazelton,  while  Mr.  McConnell  prepared 
a  geological  section  along  the  Grand  Trunk  Pacific  Railway  from  Prince  Rupert  to  Aldcrmere. 
(It  should  be  noted  here  that  Telkwa  and  Aldermere  are  adjoining  villages  ;  Telkwa  being 
situated  right  on  the  bank  of  the  Bulkley  river  opposite  the  junction  of  the  Te  kwa  river  with 
the  former,  and  Aldermere  is  up  on  a  bench  half  a  mile  back  from  the  river. 
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General  Physical  Features. 

On  the  north  and  east  the  Omineca  Division  is  drained  by  the  Finlay  and  Parsnip  rivers, 
which  unite  to  form  the  Peace  river,  and  by  the  Nechako,  which  joins  the  Fraser  at  Fort 
George ;  on  the  west  and  south  by  the  Skeena  and  the  Bulkley,  which  unite  at  Hazelton. 

In  the  central  portion  there  is  a  series  of  lakes  with  a  general  north-westerly  trend  and 
having  onlv  a  slight  width  as  compared  with  the  length  ;  the  lai-gest  of  these  are  Babine, 
Takla,  and  Stuart  lakes. 

Babine  lake,  which  is  105  miles  long,  drains  to  the  north-west  by  the  Babine  river  into 
the  Skeena,  while  Takla,  Stuart,  and  other  lakes  east  of  Babine  lake  drain  to  the  east  by 
means  of  the  Stuart  river  into  the  Nechako.  To  the  south-east  of  the  Bulkley  river  there  is 
another  prominent  lake  region  in  which  are  situated  Francois,  Fraser,  Ootsa,  Eutsuk,  and 
many  other  smaller  lakes.  This  is  virtually  an  elevated  plateau  region,  dotted  with  numerous 
lakes  and  with  comparatively  slight  mountainous  relief  in  the  topography,  from  which  the 
main  drainage  forms  the  headwaters  of  the  Nechako  river. 

The  western  portion  of  the  Di%'ision,  Iving  to  the  south  of  the  Skeena,  is  drained  by  the 
Zymoetz  river,  flowing  westerly  into  the  Skeena  at  Copper  City,  and  the  Morice  and  Telkwa 
rivers,  flowing  easterly  into  the  Bulkley. 

The  main  range  of  the  Coast  range  lies  to  the  west  of  this  Div-i.sion,  terminating  as  it  does 
\\-ith  the  long  trench  occupied  by  the  Kitsumgallum  river,  which  joins  the  Skeena  at  Terrace. 
To  the  south  of  the  Skeena  this  trench  continues  to  the  head  of  Kitimat  arm,  and  probably 
represents  an  old  glacial  valley.  To  the  east  of  Terrace  and  extending  for  some  distance 
beyond  Copper  City  the  Skeena  cuts  through  a  second  range  of  high  granitic  mountains,  which 
connect  to  the  south  with  the  Coast  range,  and  hence  may  be  considered  a  spur  of  the  latter. 
Passing  easterly  from  here  up  the  Skeena,  the  character  of  the  country  changes,  the  topography 
becbming  more  irregular  and  not  so  cleanly  cut  and  well  defined.  Isolated  mountains  and 
mountain  ranges  occur,  with  intervening  country  which  tends  towards  the  intermountain 
plateau  type. 

Between  the  Skeena  and  Bulkley  rivers,  on  their  southern  and  western  banks  respectively, 
the  Rocher  Deboule  mountains  extend  in  an  irregular  crescent  for  a  distance  of  fifty  miles  or 
more.  Tliis  is  a  very  rugged,  precipitous  range,  consisting  principally  of  granitic  rocks,  in 
which  many  of  the  peaks  reach  elevations  of  between  8,000  and  9,000  feet.      They  are 
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characterized  by  their  inaccessibility  and  by  the  numerous  basins,  which  are  really  cirques 
gouged  out  by  former  glaciers.  Small  glaciers  are  comnioTi  at  the  higher  elevations,  while  the 
steep  ruggetl  peaks  give  rise  to  beautiful  alpine  scenery.  The  appearance  of  the  abrupt, 
angular  pcivks  shows  that  they  exceeded  the  limits  of  glaciation.  To  the  south  of  these 
mountains  and  to  the  west  of  the  Bulkley  river  near  Telkwa,  the  Hudson  Bay  group  of 
mountains  rise  to  impressive  heights,  the  main  peak  being  about  9,000  feet. 

The  Bulkley  river  rises  in  Bulkley  lake  and  flows  nearly  north-west  to  the  Skeena  river 
at  Hazelton.  It  marks  a  divisional  line  between  the  Rocher  Deboule  and  Hudson  Bay 
mountains  and  the  Babine  range,  which  latter  extends  from  the  Suskwa  river  (a  tributary  of 
the  Bulkley  coming  in  ten  miles  above  Hazelton)  to  Telkwa,  from  whence  these  mountains 
gradually  fade  away.  This  range  reaches  elevations  of  6,000  to  8,000  feet  in  the  neighbour- 
hoot!  of  the  Suskwa  river,  and  then  gradually  decreases  in  height  towards  Moricetown,  where 
it  consists  mainly  of  ridges  covered  with  scrub  timber.  Continuing  south-easterly,  it  again 
rises  to  high  peaks  in  the  vicinity  of  Driftwood,  Deep,  and  Canyon  creeks.  Immediately  to 
the  east  of  the  Babine  range  is  Babine  lake,  which  parallels  the  range  for  a  distance  of  105 
miles. 

From  the  headwaters  of  the  Bulkley  easterly  the  country  travei-sed  by  the  railway  is  the 
northern  extension  of  the  Interior  Plateau  country  of  central  British  Columbia.  This  part  is, 
however,  more  mountainous  than  the  tj'pical  Interior  Plateau  country  farther  south,  but  no 
definite  mountainous  ranges  exist.  The  peneplauation  of  this  region  previous  to  uplift  had 
not  proceeded  as  far  as  the  southerly  portion,  and  would  not  seem  to  have  levelled  the  country 
to  a  base  relief,  as  in  the  latter  case. 

Of  the  territory  lying  north  of  the  railway-line  it  may  be  said  in  general  that  the  western 
section  drained  by  the  Skeena  is  mountainous,  while  easterly  from  there  the  country  changes 
to  the  intermountain  plateau  type. 

The  western  section  north  of  the  railway  is  in  large  part  directly  drained  by  the  Skeena 
river ;  the  main  watershed  here  is  a  north-and-south  one,  dividing  the  waters  of  the  Skeena 
from  those  of  the  Finlay. 

The  Omineca  Mining  Division  embraces  many  forms  of  topography,  from  the  alpine  rugged 
shapes  of  the  Rocher  Deboule  mountains  to  the  undulating  rolling  country  around  Francois 
lake.  Tlie  timber-line  is  generally  at  an  elevation  of  4,000  feet,  but  in  places  runs  up  to  4,500 
to  4,800  feet.  Near  the  Coast  the  timber  consists  of  hemlock,  spruce,  balsam,  fir,  cedar,  and 
cottonw^ood ;  in  the  Interior  the  cedar  disappears  and  the  main  varieties  are  balsam,  spruce, 
and  hemlock,  with  cottonwood,  poplar,  and  birch  in  the  valley-bottoms.  The  whole  country 
has  been  profoundly  affected  by  glaciation,  the  ice  having  covered  the  country  to  a  height  of 
at  least  6,000  feet,  and  only  a  few  peaks  reaching  above  this  line.  The  influences  of  the  moist 
Coa.st  climate  do  not  extend  veiy  far  beyond  Hazelton.  Up  the  Skeena  river  to  where  the 
last  spur  of  the  Coast  range  is  crossed  the  Coast  influence  prevails,  giving  rise  to  thickly 
timlwred  slopes,  with  a  dense  growth  of  underbrush  up  to  the  timber-line.  Farther  to  the 
east  the  ell'ect  of  a  drier  climate  is  soon  noted  in  the  lessening  of  the  dense  vegetation  and  the 
more  open  terraced  nature  of  the  country.  The  upper  parts  of  the  Skeena  and  the  Bulkley 
rivers  are  enclosed  in  wide  valleys,  with  the  stream-channel  sunk  into  the  older  valley  for  some 
distance  and  often  forming  rock  canyons.  The  lower  slopes  of  the  Rocher  Deboule,  Hudson 
Bay,  and  Babine  mountains  differ  from  those  of  the  Coast  range  in  not  being  nearly  as  heavily 
timbered  and  having  considerable  areas  of  mountain  pasture  land. 

To  the  east  of  the  Babine  mountains  the  country,  when  viewed  from  the  higher  points, 
presents  a  somewhat  undulating  appearance  of  roiinded,  flat-topped  hills  broken  by  deep 
intersecting  valleys  and  numerous  higher  mountains  which  stand  out  singly  and  in   irregular 
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o-roups.  This  mountain  plateau  country  continues  easterly  into  the  Cariboo  District,  where 
the  irregular  mountains  become  less  prominent  and  the  plateau  topography  is  more  thoroughly 
accentuated.     This  is  well  illustrated  in  the  Fort  George  region. 

Continuing  east  up  the  Fraser  and  along  the  Grand  Trunk  Pacific,  the  Rocky  Mountain 
system  is  gradually  entered.  For  some  distance  near  its  source  the  Fraser  occupies  the  Rocky 
Mountain  trench,  which  is  a  great  north-and-south  trough  separating  the  Rocky  mountain 
system  from  the  Interior  system  of  mountains.  The  Rocky  mountains  are  cut  in  places  in  an 
east-and-west  direction  by  passes,  and  it  is  through  one  of  these  (the  Yellowhead  Pass)  that 
the  Grand  Trunk  Pacific  and  the  Canadian  Northern  Railways  run. 

Geology. 

As  has  been  previously  said,  the  areal  geology  of  that  section  of  country  lying  along  the 
Skeena  and  Bulkley  rivers  has  been  investigated  in  considerable  detail  by  different  officers  of 
the  Geological  Survey  of  Canada.  As  many  of  the  claims  examined  by  the  writer  were  in 
this  district,  a  short  summarj-  of  the  geological  formations  will  assist  in  a  more  complete 
understanding  of  the  descriptions  following. 

The  following  tabulation  and  condensed  description  of  the  rocks  found  in  this  district 
has  been  taken  from  the  before-mentioned  published  reports : — 

Sedimentaries  and   Volcanic^. 

(Interbedded  and  sometimes  metamorphosed.) 

Sediments Tertiary. 

Skeena  series Lower  Cretaceous. 

Hazelton  group Jurassic. 

Kitsalas  series Triassic. 

Intrnsives. 

Coa.st  Range  batholiths Triassic. 

Bulkley  eruptives Post-Lower  Cretaceous. 

Commencing  at  Copper  City,  on  the  western  boundary  of  the  Omineca  Mining  Division, 
and  extending  easterly  for  fifty  miles,  the  Kitsalas  and  Coast  Range  formations  occur,  the 
latter  intruding,  and  over  large  areas  entirely  obliterating,  the  former.  Beyond  this  point  to 
Telkwa  the  main  formation  is  the  Hazelton  group,  overlain  in  places  by  the  Skeena  series  and 
intruded  in  many  places  by  the  Bulkley  eruptions. 

Tertiary  Sediments.- — A  few  small  areas  of  sedimentary  measures  carrying  very  thin  seams 
of  coal  are  known  to  occur,  the  most  important  instance  being  on  Driftwood  creek.  The  coal- 
seams  are  not  of  economic  importance,  as  they  are  too  much  mixed  up  with  shale.  The  age 
of  these  rocks  has  been  determined  by  the  Geological  Survey  of  Canada  as  being  Tertiary, 
from  plant  remains  which  were  determined  by  W.  J.  Wilson  as  "  clearly  belonging  to  the 
Tertiary  formation,  and  being  very  common  in  the  Oligocene." 

Skeena  Series. — The  Skeena  series  overlays  the  Hazelton  group  in  many  places,  but  as  a 
i-ule  the  area  of  the  outcrop  is  small.  There  is  e^^dence  to  show  that  an  unconformity  exists 
between  the  Hazelton  and  Skeena  series,  but  in  many  places  they  are  folded  together,  and 
again  the  sedimentary  measures  of  the  upper  horizon  of  the  Hazelton  group  merge  very 
gradually  into  the  lower  members  of  the  Skeena  series.  This  series  is  economicallj-  important, 
as  it  is  the  formation  in  which  the  coal-seams  of  the  district  are  found.     Mr.  Leach  says  : — 

"The  Skeena  coal-bearing  series  is  met  with  in  many  localities,  but  as  a  rule  in  small 
patches.  These  appear  to  be  the  remnants  of  one  or  more  great  coalfields  which,  owing  to  the 
soft  nature  of  the  beds,  have  been  unable,  except  in  protected  places,  to  resist  erosion.  The 
lower  members  of  this  series  consist  chiefly  of  congloraei-ates  and  coarse  sandstone  overlain  by 
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thiii-bcdded,  shaly  sandstones,  nodular  shales,  and  coal-seams.  Above  the  coal,  shales  are  the 
predominant  rocks,  though  in  some  places  soft  sandstones  are  found.  There  does  not  appear 
to  be  more  than  a  few  hundred  feet  of  strata  over  the  workable  sixains,  except,  perhaps,  on  the 
Morice  river,  where  the  denudation,  to  all  appearances,  was  not  so  marked. 

"Small  patches  of  these  rocks  are  to  be  found  at  many  places  from  the  Kispiox  to  the 
Morice  rivers,  folded  in  with  the  underlying  Hazelton  group. 

"  From  a  few  fossil  plants  collected  during  the  past  three  seasons,  it  appears  that  these 
beds  may  be  referred  to  the  Lower  Cretaceous,  about  the  horizon  of  the  Kootanie  series." 

Hazelton  Group. — The  Hazelton  group  consists  for  the  most  part  of  a  great  series  of 
volcanics  which  have,  as  a  rule,  been  quite  considerably  metamorphosed  at  and  near  the 
contacts  with  later  eruptives.  In  some  places  sedimentary  rocks  are  interbedded  with  these 
volcanics,  and  in  some  localities  it  is  evident  that  the  volcanics  have  been  largely  laid  down 
under  water,  thus  giving  them  an  incipient  stratified  structure.  These  rocks  are  very  well 
developed  in  the  region  of  the  Telkwa  river,  Hudson  Bay  mountains,  and  Babine  mountains, 
where  they  consist  mainly  of  volcanics.  Northward  and  eastward  from  these  localities  a 
gradual  transition  takes  place  in  the  rocks  of  this  series  from  straight  volcanics  to  others  of 
aqueous  deposition  containing  volcanic  a.sh,  tufts,  and  sediments.  The  upper  horizon  of  this 
series  contains  shales  having  fragmentary  renmants  of  fossil  plants,  and  occasionally  some 
poorly  preserved  shells.  To  quote  from  the  report  of  W.  W.  Leach  (Summary  Report,  Geological 
Survey  of  Canada,  1909)  :— 

"  From  the  fossil  evidence  so  far  obtained,  the  upper  beds  of  this  group  (sandstones  and 
shales)  appear  to  be  equivalent  to  the  Fernie  shales  of  East  Kootenay  and  Alberni,  and  the 
'  Lower  shales  '  of  the  Queen  Charlotte  Islands  series,  now  supposed  to  be  Jurassic.  No  fossils 
have  been  secured  from  the  lower  part  of  the  Hazelton  gioup." 

Kitsalas  Formation. — This  formation  consists  of  volcanic  rocks,  with  which  are  associated 
some  interbedded  sedimentaries.  They  are  very  completely  intruded  by  igneous  dykes  and 
stocks  which  are  apophyses  from  the  Coast  Range  batholith.  These  intrusions  have  effected 
a  considerable  metamorphism,  and  in  places  a  schistose  character  has  been  developed  in  the 
older  rocks.  This  alteration  makes  it  difficult  to  determine  the  original  nature  of  the  rocks, 
but  they  would  appear  to  have  consisted  of  basic  lavas  and  volcanic  ash,  together  with  some 
bands  of  clay-formed  sediments.  The  age  of  this  formation  is  uncertain,  but  it  is  at  least  older 
than  the  Coast  Range  batholith,  and  hence  is  at  least  as  old  as  Triassic. 

Intrusive.^. 

Coant  Range  Formation. — This  formation  is  too  well  known  to  need  any  extended 
description  here.  The  main  mass  consists  of  granodiorite,  but  wide  variations  are  common, 
both  in  texture  and  composition^  from  acid  to  basic  phases.  Numerous  inclusions  of  the  older 
rocks  through  which  the  igneous  rock  has  advanced  are  found.  As  a  rule,  these  inclusions  are 
so  highly  altered  as  to  make  a  recognition  of  their  origin  impossible.  A  gneissic  structure  in 
the  granodiorite  is  common,  and  is  considered  by  McConnell  to  be  due  to  strains  set  up  in  the 
cooling  of  the  magma,  and  not  to  subsequent  dynamic  action. 

Dykes  of  aplite  and  pegmatite,  which  represent  the  last  stages  of  batholithic  activity, 
are  found  cutting  in  all  directions  both  the  granodiorite  and  the  included  schists.  Less 
numerous  basic  dykes,  which  are  younger  than  the  others,  also  occur. 

liulkley  Eruptives. — The  name  "  Bulkley  eruptives  "  has  been  given  by  W.  W.  Leach,  to 
a  series  of  granitic  rocks  which  intrude  both  the  Hazelton  and  Skeena  formations.  This 
places  their  age  as  at  least  later  than  Lower  Cretaceous.  They  probably  represent  the 
culminati<m  of  the  period  of  vulcanism  which  had  its  inauguration  <an(l  main  expression  in 
the  intrusion  of  the  Coast  Range  batholiths. 
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These  eruptives  are  well  developed  in  the  Rocher  Deboule  mountains,  while  other  smaller 
areas  occur  on  Xine-mile  mountain,  Twenty-mile  mountain,  the  Telkwa  river,  Hudson  Baj' 
mountains,  and  the  Babine  range.  This  formation  varies  considerably  in  difierent  localities, 
showin"  numerous  gradations  between  granite  and  diorite,  but  as  a  general  rule  may  be  classed 
as  a  granodiorite.  The  structure  is,  as  a  rule,  massive  and  crystalline,  but  again  in  places  is 
distinctly  porphyritic.  Near  the  contacts  many  inclusions  of  the  older  rocks,  in  all  stages  of 
assimilation,  can  be  seen.  Numerous  acid  dykes,  of  the  felsitic  and  aplitic  types,  besides 
cuttin"  the  granodiorite,  radiate  out  from  the  central  masses  into  the  older  rocks. 

This  formation  is  of  great  economic  importance,  as  it  is  in  these  rocks  and  around  their 
contacts  with  the  older  rocks  that  the  ore-deposits,  from  Skeena  Crossing  to  beyond  Telkwa, 
have  been  discovered.  There  is  no  doubt  that  the  intrusion  of  the  Bulkley  eruptives  was  the 
main  mineralizing  agent  throughout  the  district. 

The  ore-bodies  are  of  several  different  types  ;  some  occur  in  true  fissure-veins  either  in  the 

granodiorite  or  in  the  older  volcanics,  some  as  contact  metamorphic  deposits  in  and  around  the 

contacts,  and  some  in  shear  zones  in  both  the  granite  and  volcanic  rocks.     In  many  places 

mineralization  has  taken  place  along  the  walls  of  the  numerous  apophyses  and  dykes  given  off 

from  the  main  plutonic  masses.     The  main  mineral  types  are  copper,  copper-gold,  and  silver- 

lead-ziuc. 

Description  of  Mineral  Claims. 

As  before  stated,  the  writer's  field-work  commenced  at  Skeena  Crossing.  This  place  is  a 
flag-station  on  the  railway  ten  miles  westerly  from  Hazelton,  and  now  has  a  store,  post-office, 
and  a  few  houses.  A  commodious  hotel  was  being  finished  at  the  time  of  the  writer's  visit  in 
July,  and  was  opened  a  month  later.  From  this  point  access  is  most  easily  had  to  the  section 
of  country  known  as  the  Rocher  Deboule  camp,  which  may  be  defined  as  the  territory  more  or 
less  contiguous  to  the  Juniper  group  of  claims,  now  owned  by  the  Rocher  Deboule  Copper 
Company,  and  commonly  referred  to  as  the  Rocher  Deboule  mine. 

Rocher  Deboule  Camp. 

Rocher  Deboule  camp  is  situated  in  Juniper  basin,  at  the  head  of  Juniper  creek,  and  is 
distant  ten  miles  from  Skeena  Crossing.  Juniper  and  Balsam  are  two  small  creeks  which  join 
and  flow  into  the  Kitsequekla  river,  which  in  turn  empties  into  the  Skeena  near  Skeena 
Crossing.  A  rough  wagon-road  from  this  latter  place  extends  to  within  a  mile  and  a  half  of 
the  property,  and  from  that  point  to  the  mine  a  good  trail,  which  is  a  sleigh-road  in  winter,  is 
used. 

From  the  end  of  the  wagon-road  Peterson  and  Ek  have  constructed  a  good  trail  up 
Balsam  creek  to  the  Red  Rose  basin,  a  distance  of  a  mile  and  a  half.  Six  miles  up  the  wagon- 
road  from  Skeena  Crossing  a  trail  leads  off  to  the  Brian  Boru  basin,  a  distance  of  about  six 
miles  farther. 

Rocher  Deboule  mountain,  at  the  head  of  Juniper  creek,  reaches  an  elevation  of  5,800 
feet.  It  is  composed  mainly  of  granodiorite,  together  with  a  few  included  remnants  of 
metamorphics  belonging  to  the  Hazelton  group.  This  granodiorite,  which  constitutes  the 
predominant  rock  in  the  whole  Rocher  Deboule  range,  is  very  hard  and  has  therefore  resisted 
erosion  better  than  the  surrounding  rocks,  thus  giving  rise  to  a  high,  rugged,  and  picturesque 
range  of  mountains.  The  streams  and  creeks  are  rapid  mountain  torrents  having  very  .steep 
gradients.  The  elevation  at  Skeena  Crossing  is  7i6  feet,  and  at  the  Rocher  DcboulA  mine  camp 
4,000  feet,  or  a  rise  of  325  feet  to  the  mile.  Timber  continues  to  grow  above  the  camp  to  an 
elevation  of  about  4,500  feet ;  the  principal  varieties  are  hemlock  and  balsam.  Abundance  of 
timber  is  available  for  mining  purposes,  but  as  the  mine-workings  are  all  above  timber-line 
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it  is  necessjiry  to  ciiny  up  the  timbers.  All  the  propertie,s  in  tlii.s  section  vi.sited  by  the 
writer  had  their  workings  above  timber-liue,  thus  adding  considerably  to  the  labours  of  the 
prospector,  as  he  has  to  carry  uphill,  sometimes  for  a  considerable  distance,  whatever  timbers 
are  necesssiry. 

This  property  consists  of  six  Crown-granted  mineral  claims  and  several 
Rocher  Deboule.  others  held  by  annual  assessment,  and  is  owned  by  the  Rocher  Deboule 
Mining  Company.  It  is  situated  on  Rocher  Deboule  mountain,  on  the 
north  side  of  Juniper  creek.  The  camp  and  compressor  plant  are  situated  at  the  creek-level 
at  an  elevation  of  about  ■i,000  feet,  and  the  claims  extend  up  and  along  the  mountain-side  to 
the  top,  which  is  at  an  elevation  of  about  6,000  feet. 

There  are  three  main  veins  on  the  propertj' — the  upper,  middle,  and  lower — all  of  which 
have  nearly  parallel  strikes  and  dips,  viz.  :  N.  80'  E.  and  45°  to  85°  to  the  north.  The  whole 
mountain  consists  of  granodiorite,  with  a  few  remnants  here  and  there  of  highly  altered  and 
silicifietl  rocks,  which  are  probably  quartzites,  and  would  seem  to  be  referable  to  the  older 
"  Hazelton  group.''  A  few  black  basic  and  some  light,  acid,  micro-pegmatitic  dykes  cut  the 
granite.  The  veins  are  apparently  replacement  fissure-veins,  and  would  appear  to  have  been 
formed  mainly  by  the  replacement  of  the  granite  by  means  of  ascending  solutions  carrying 
metallic  sulphides  and  silica.  The  gangue-filling  of  the  veins  is  mainly  siliceous  matter,  but  .is 
not  a  pure  quartz  ;  in  places,  however,  small  masses  of  quartz,  showing  an  incipient  banded 
structure,  show  that,  in  part,  the  veins  were  open  fissures.  The  veins  vary  in  width  from  1  to 
12  feet,  and  are  unusually  persistent,  well  defined,  and  strong.  From  the  appearance  nearl}^ 
everywhere  of  well-defined  walls  it  would  seem  that  the  original  fissures  consisted  of  two  main 
outside  fractures  with  crushed  material  between,  thus  making  a  network  of  passages  in  which 
the  mineralizing  solution  flowed.  In  this  way  the  ore  is  confined  to  a  definite  vein  and  does 
not  gradually  fade  away  into  either  wall.  It  is  significant,  also,  that  the  pay-streaks  of  ore 
are  as  a  rule  confined  to  one  or  other  wall,  often  with  a  strip  of  waste  between  which  consists 
of  granite  in  various  stages  of  decomposition  and  alteration.  The  veins  are  characterized  by 
having  rich  pay-streaks  of  copper  ore,  and  in  general  it  may  be  said  that  the  mineral  is  not 
disseminated  in  a  scattered  fashion  through  the  gangue,  but  occurs  in  solid  or  nearly  solid 
shoots,  and  when  these  cut  off,  the  gaugue  carries  practically  no  values.  The  main  ore-minerals 
are  chalcopyrite,  galena,  and  grey-copper,  but  there  are  also  present  pyrrhotite,  pyrite,  and 
zinc-blende.  Only  some  of  the  veins  carry  galena  and  zinc-blende,  however,  and  it  would  seem 
from  the  available  evidence  that  the  galena-zinc  mineralization  represents  a  secondary  imjireg- 
nation  along  the  veins  which  had  previously  been  filled  with  copper-iron  minerals.  Whether 
or  not  the  galena-zinc  mineralization  is  secondary  in  time  occurrence,  it  is  at  least  certain  that 
it  is  distinct  from  the  other,  and  that  it  so  far  is  of  lesser  importance. 

Upper  Vein. — The  upper  vein  on  the  Rocher  Bi'houU  is  the  main  one,  and  it  only  contains 
copper-iron  minerals.  The  two  lower  veins  carry  galena  and  zinc-blende,  and  it  is  possible  that 
at  a  corresponding  depth  from  the  surface  the  upper  vein  will  also  carry  these  minerals. 

The  upper  vein  was  developed  by  the  original  locators  and  the  Rocher  Deboule  Company 
by  means  of  open-cuts,  shafts,  and  an  adit  drift  on  the  vein  for  a  distance  of  600  feet.  From 
a  point  half-waj'  in  this  drift  a  raise  has  been  put  through  to  the  surface,  a  distance  of  about 
175  feet.  In  some  places  this  vein  apparently  splits  up,  or  has  parallel  associated  mineralized 
fractures  from  15  to  20  feet  away  from  the  main  vein  and  occurring  either  in  the  hanging  or 
foot  wall.  Several  crosscuts  and  two  short  raises  have  been  made  from  the  main  drift  to 
explore  these  other  veins. 

Throughout  these  workings  the  vein  varies  from  2  to  12  feet  in  width,  and,  with  the 
exception  of  from  a  point  200  feet  in  the  tunnel  to  400  feet  in,  carries  a  fairly  regular  pay- 
shoot  of  ore  from  1  to  4  feet  in  width. 
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The  following  samples  were  tiikeii,  which  give  an  idea  of  the  values:- 


No. 

Place  taken. 

AVidtli  sampled. 

Gold. 

Silver. 

Copper. 

1 

Top  of  15-foot  raise  near  end  of  drift 

Main  drift,  l.'i-feet  from  face 

4  feet 

Oz. 

1.20 
0.96 
0.0-2 
0.40 

Oz. 

1.80 
1.30 
1.40 
1.60 

Per  Cent 
13  8 

O 

4  feel    . .    . 

11  5 

3 
4 

VN'inze  level,  foot  of  17o-foot  raise  to  surface 

Raise,  40  feet  from  portal  of  drift 

■2  feet  6  inches 

15  inches 

9.0 
10  6 

In  August,  1913,  the  mine  was  leased  to  the  Montana  Continental  Development  Company, 
a  Butte,  Montana,  company.  The  precise  terms  of  the  lease  are  not  known,  but  the  following 
is  the  main  outline  of  it  :  The  Montana  Company  agreed  to  equip  the  mine  with  machinery, 
construct  the  necessary  aerial  and  surface  tramways  to  transport  the  ore  to  the  Grand  Trunk 
Pacific  Railway,  and  develop  the  upper  vein  by  a  crosscut  tunnel,  in  return  for  being  allowed 
to  extract  as  much  ore  as  possible  during  the  tenure  of  the  lease,  which  was  to  last  for  two 
years. 

The  leasing  company  commenced  operations  by  installing  a  small  hydro-electric  plant  on 
Juniper  creek,  five  miles  above  Skeena  Crossing,  and  running  a  power-line  to  the  mine.  A 
1'2-drill  Canadian  Rand  compressor  was  installed  at  the  foot  of  the  mountain  at  the  creek-level, 
1,125  feet  below  the  cropping  of  the  main  vein.  An  auxiliary  tramway  1,780  feet  long  was 
constructed  from  the  compressor  building  to  a  point  825  feet  higher  up  the  mountain,  and  from 
this  latter  point  the  crosscut  tunnel  was  started  to  tap  the  main  vein.  This  is  a  single-track 
tramway  operated  by  a  compressed-air  hoist  from  the  lower  end.  A  portable  sawmill,  driven 
by  a  20-horse-power  electric  motor,  has  been  installed,  and  lumber  cut  with  which  office,  cook- 
house, bunk-houses,  etc.,  have  been  erected. 

The  ore,  when  mined,  will  not  be  brought  down  the  hill  to  the  Juniper  Creek  side,  but  it 
is  to  be  taken  over  the  mountain  by  aerial  tramway  and  down  to  the  Grand  Trunk  Pacific 
Railway  at  Carnaby.  From  the  portal  of  the  crosscut  tunnel,  which  is  at  an  elevation  of  5,138 
feet,  the  ore  will  be  conveyed  bj-  a  level  surface  tram  to  a  point  on  the  ridge  overlooking  the 
Skeena  River  side,  where  it  will  be  dumped  into  ore-bins.  From  these  bins  an  aerial  tram  in 
two  independently  operated  sections  will  carry  the  ore  to  a  siding  on  the  Grand  Trunk  Pacific 
Railway  at  the  foot  of  the  hill,  a  distance  of  about  four  miles. 

Wlien  the  mine  was  visited  in  July  the  crosscut  tunnel  was  in  300  feet,  and  it  was  con- 
sidered that  the  vein  would  be  struck  at  a  further  distance  of  400  to  500  feet.  Work  was 
being  pushed  ahead  as  fast  as  possible  on  the  tunnel,  with  three  shifts,  and  also  on  the  three 
tramways.  The  lower  aerial  tram,  which  extends  from  the  railway  spur  to  a  point  three  miles 
and  a  half  up  the  hill,  was  farthest  ad\anced,  the  towers  being  all  erected  and  the  cable  on  the 
ground  ready  for  stringing.  J.  D.  Williams  is  superintendent  in  charge  of  the  work  and  Paddy 
Quinn  is  foreman.  This  is  the  only  company  in  the  district  that  maintained  work  uninterrup- 
tedly for  some  time  after  the  commencement  of  the  European  war. 

Middle  Vein — The  middle  vein  on  this  property  has  not  been  developed  to  any  great  extent ; 
the  work  done  consists  of  three  small  open-cuts  and  an  incline  30  feet  deep.  The  vein  outcrops 
at  an  elevation  of  4,750  feet,  and  has  a  strike  of  N.  75°  E.  and  dips  at  about  45  degrees  to  the 
north.  It  is  from  4  to  12  feet  wide,  but  where  it  is  widest  it  is  split  up  into  parallel  stringers, 
with  altered  granodiorite  between.  The  incline  was  filled  with  water  to  a  height  of  about  15 
feet  from  the  bottom,  and  so  only  the  upper  portion  of  the  vein  was  visible.  It  is  here  about 
4  feet  wide,  with  a  jiay-streak  from  1  to  2  feet  wide.  The  whole  vein  is  a  rusty-red  coloui' 
from  the  oxidation  of  iron  pyrites,  and  has  an  appearance  of  being  pretty  thoroughly  leached 
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out.  A  sample  taken  across  12  inches  nearly  at  the  surface  assayed  :  Gold,  0.60  oz.  :  silver, 
67.6  oz. ;  copper,  7.2  percent. ;  and  another  taken  across  2  feet  at  a  point  15  feet  above  the 
bottom  of  the  incline  assayed  :  Gold,  0.12  oz. ;  silver,  73.7  oz. ;  copper,  9.8  per  cent.  The 
three  open-cuts  expose  the  vein  for  a  distance  of  200  feet.  The  above  assays  show  that  this 
vein,  with  what  work  is  now  done,  has  a  very  encouraging  showing,  and  that  fm-ther  develop- 
ment is  well  warranted. 

Lower  Vein. — The  lower  vein  on  this  property  outcrops  at  an  elevation  of  4,460  feet  a 
short  distance  east  of  the  tramway.  The  first  working  on  it  is  a  tunnel  which  cuts  the  vein 
at  a  distance  of  10  feet  from  the  portal,  and  then  runs  on  the  vein  to  tlie  west  for  80  feet. 
The  vein  has  a  strike  of  N.  82°  E.,  with  a  northerly  dip,  and  the  average  width  is  about  3  feet 
6  inches.  Tliis  vein  carries  both  copper  and  galena-zinc  minerals,  but  as  a  rule  these  minerals 
are  separated  from  one  another  quite  distinctly.  The  galena  and  zinc  generally  occur  on  the 
hanging-wall  and  the  copper  on  the  footwall,  forming  distinct  ore-bands  separated  by  a  strip 
of  waste.  In  some  places  there  is  a  partial  mixture  or  intergrowth  of  the  mineral  tvpes,  but 
never  a  complete  one.  It  is  quite  evident  that  the  two  different  types  of  mineralization  took 
place  at  different  time  periods  and  were  independent  of  one  another. 

Four  samples  taken  along  the  course  of  the  tunnel  gave  the  following  returns : — 


No. 

Width 

sampled. 

Gold. 

Silver. 

Copper. 

Lead. 

Zinc. 

1 
•> 

12  inchea.  . 
24       " 

12      „      . . 
18      «      . 

Oz. 

0.08 
Trace. 
0.04 
0.14 

Oz. 

25.0 
1.4 

76.8 
1.9 

Per  Cent. 

7.3 

4.3 

3.3 

11.0 

Per  Cent. 
24^5 

Per  Cent. 

S 

18  0 

4 

Sixty  feet  below  this  working,  another  tunnel  has  been  run  in  for  180  feet  to  where  it 
crosscuts  the  vein.  From  this  point  the  vein  has  been  drifted  on  20  feet  to  the  west  and  55 
feet  to  the  east,  and  a  raise  put  up  to  the  upper  tunnel.  Tlu-oughout  this  working  the  vein 
does  not  earrj-  much  ore,  only  one  small  shoot  being  in  evidence,  which  has  a  length  of  12  to 
15  feet.  A  sample  across  8  inches  of  this  pay-streak  assayed  :  Gold,  0.08  oz.;  silver,  180  oz.; 
copper  11.9  per  cent.;  lead,  1.5  per  cent.;  zinc,  10.9  per  cent. 

The  values  in  this  vein  are  quite  good,  and,  although  the  lower  tunnel  shows  very  little 
ore,  this  is  not  a  very  discouraging  feature,  as  it  is  quite  possible  that  both  above  and  below 
it  good  ore  will  be  found. 

The  Great  Ohio,  which  is  situated  on  the  south  side  of  Juniper  creek, 
nearly  opposite  the  Bocher  Di'bouU,  w»as  staked  in  1910  by  Sargeant  and 
Munroe,  the  locators  of  the  Roclier  Di'boule  group.     The  property  is  now 

under  lease  and  bond  to  Jennings  and  Trimble,  who  during  the  past  year,  have  been  engaged 

in  driving  a  long  tunnel  to  prospect  the  vein. 

The  vein  is  a  well-defined  fissure  cutting  the  granodiorite  in  a  direction  N.  70°  E.  and 
dipping  to  the  north  at  about  80  degrees.  The  vein  outcrops  on  the  surface,  and  can  be  traced 
up  the  steep  rocky  mountain-side  above  timber-line  for  a  distance  of  700  to  800  feet.  A  few- 
small  open-cuts  have  been  made  at  different  places  along  this  outcrop.  At  an  elevation  of 
5,000  feet  the  vein  is  spht  into  two  parts  about  30  feet  apart.  Both  sections  are  about  4  feet 
wide,  and,  while  consisting  mainly  of  gangue,  there  are  in  manj-  places  streaks  of  good-looking 
ore. 


Great  Ohio. 
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In  an  open-cut  on  the  southerly  split  of  the  vein  at  an  elevation  of  5,300  feet  a  sample  of 
a  4-inch  streak  of  galena-copper  ore  assayed:  Gold,  0.04  oz.;  silver,  134  oz.;  copper,  9.5  per 
cent.:  leatl,  22.5  per  cent.;  zinc,  8.6  per  cent.  On  the  nortlierly  section  of  the  vein  near  the 
same  point  a  saniple  acros.s  2'2  inches  retin-ned  :    Gold,  trace  ;  silver,  2.6  oz.;  copper,  1  per  cent. 

At  an  elevation  of  4,625  feet  the  two  sections  of  the  vein  are  joined  together  into  one 
vein,  which  h.is  a  width  of  4  to  5  feet  ;  a  small  open-cut  at  this  point  exposes  the  vein. 
A  sample  taken  across  8  inches  of  ore  from  the  bottom  of  tliis  cut  returned  only  low  values 
in  gold  and  silver.  Next  to  this  streak  there  is  a  strip  of  waste  and  then  2},  feet  of  sliglitly 
mineralized  material  :  a  sample  of  this  latter  only  gave  traces  in  gold,  silver,  and  copper. 

The  vein  as  exposed  on  the  surface  is  much  oxidized,  decomposed,  and  leached  out,  but 
the  abundance  of  iron  oxide  shows  that  at  one  time  there  was  a  considerable  percentage  of 
sulphides  in  the  vein.  Tlie  greatest  depth  reached  in  any  of  the  cuts  is  not  more  than  8  feet, 
and  this  is  insufficient  to  get  below  the  zone  of  leached-out  material.  Hence  it  is  quite 
possible  that  better  values  would  be  obtained  at  greater  depth.  The  vein,  mineralization,  and 
other  conditions  are  practically  identical  with  the  Rocher  Drhoule  veins,  and  there  would  seem 
to  be  every  reason  to  suppose  that  the  ore  should  carry  as  good  values  as  in  the  latter 
property. 

The  leasere  commenced  a  drift-tunnel  on  a  small  stringer  which  parallels  tlie  main  vein 
about  70  feet  to  the  north.  This  tunnel  was  not  driven  on  the  main  vein,  because,  owing  to 
the  precipitous  nature  of  the  mountain,  no  suitable  place  was  available  for  starting  it,  and, 
further,  it  was  also  thought  that  the  small  stringer  might  possibly  develop  a  shoot  of  good  ore. 
When  the  property  was  visited  about  the  end  of  July  this  tunnel  was  in  355  feet,  and  from 
the  face  a  crosscut  was  being  driven,  which  was  then  in  12  feet  towards  the  main  vein. 
Work  was  stopped  shortly  after  this,  and  the  writer  has  been  unable  to  ascertain  whether  or 
not  the  crosscut  was  continued  far  enough  to  strike  the  vein.  Before  anything  definite  could 
be  said  about  the  property  it  will  be  necessary  to  crosscut  the  main  vein  and  drift  for  some 
distance  on  it  in  both  directions. 

The  Hiffhland  Boy  property  is  situated  at  the  head  of  Juniper  creek 
Highland  Boy.  and  to  the  east  of  the  Rocher  Di'houlA  mine.  No  permanent  camp  has  been 
built,  but  the  camping  ground  is  at  the  head  of  the  creek  at  an  elevation 
of  5,150  feet,  and  the  claims  extend  on  up  to  the  top  of  the  mountain  at  a  height  of  7,000 
feet.  The  group  consists  of  several  claims,  and  is  owned  by  the  Butte-Rocher  Deboule  Copper 
Company.  The  propertj-  was  idle  when  visited  by  the  writer,  and,  so  far  as  could  be  learned, 
no  work  had  been  done  during  the  summer. 

The  ore  occurs  in  fissure-veins  cutting  granodiorite  as  at  the  Rocher  Debouli;  mine,  and 
conditions  generally  are  very  similar.  There  are  two  veins  exposed  (there  may  be  more,  but 
only  two  wei-e  observed  bv  the  writer)  on  the  property,  and  these  are  developed  by  means  of 
open-cuts  and  adit  tunnels.  The  lower  vein  strikes  S.  40°  E.  and  dips  at  about  80  degrees  to 
the  north-east.  It  is  developed  by  a  tunnel  40  feet  long,  which  shows  the  vein  to  be  from  18 
inches  to  3  feet  in  width,  and  sparingly  mineralized  with  iron  and  copper  sulphides.  A  .sample 
taken  across  a  width  of  20  inches  near  the  face  of  the  tunnel  assayed  :  Gold,  trace ;  silver,  0.5 
oz.;  copper,  1.5  per  cent. 

The  upper  vein  is  a  clean-cut,  well-defined  vein,  striking  east  and  w^est  and  dipping  at 
about  80  degrees  to  the  north.  The  main  working  on  it  is  a  tunnel  85  feet  long,  which  shows 
the  vein  to  be  up  to  4  feet  in  width  and  carr\nng  in  places  a  pay-streak  of  chalcopyrite.  A 
sample  across  20  inches  of  this  ore  near  the  face  assayed  ;  Gold,  0.06  oz.;  silver,  0.8  oz.;  cop- 
per, 5.7  per  cent. 
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Bv  means  of  open-cuts  and  natural  exposures  of  gossan-outcrop  this  vein  can  be  traced  up 
the  mountainside  for  some  distance.  In  the  largest  open-cut  the  vein  is  seen  to  be  5  feet 
wide.  At  this  point  a  sample  was  taken  across  22  inches  on  the  hanging-wall  which  assayed  : 
Gold,  O.Ol  oz.;  silver,  1.1  oz.;  copper,  16.5  per  cent.  On  the  foot-wall  at  this  place  there  is  1-5 
inches  of  oxidized  leached-out  matter ;  a  sample  of  this  material  only  returned  traces  in  gold, 
silver,  and  copper. 

This  property  is  well  worth  more  development  than  has  as  yet  been  done. 

Red  Rose  Basin. 

The  Red  Rose  basin  is  a  small  basin  or  amphitheatre  in  the  Rocher  Deboule  mountains, 
and  Ivino-  to  the  south-east  of  the  Rocher  Di'fhouU  mine  and  at  the  headwaters  of  Balsam 
creek.  The  wagon-road  from  Skeena  Crossing  to  the  Rocher  Deboule  mine  is  followed  up 
Juniper  creek  to  where  Balsam  creek  comes  in,  and  from  there  a  new  trail  made  by  Peterson 
and  Ek  is  followed  up  Balsam  creek  to  the  camp.  The  camps  of  Peterson  and  Ek  and  a  few 
other  prospectors  are  situated  at  the  foot  of  the  basin  at  timber-line  at  an  elevation  of  4,000 
feet,  while  the  claims  are  located  higher  up  on  the  sides  of  the  mountains. 

The  Red  Rose  group  of  claims,  consisting  of  the  Red  Rose,    Yellotc- 

Red  Rose.         hammer.  Prosperity,  Juniper,  and  Summit,  is  owned  by  Peterson  and  Ek. 

The  claims  are  located  on  the  northern  side  of  Red  Rose  basin,  and  extend 

upwards  from  the  head  of  Balsam  creek  to  nearly  the  top  of  the  mountain  at  an  elevation  of 

8,000  feet.     The  main  vein  is  on  the  Red  Rose  at  an  elevation  of  5,62-5  feet,  and  is  known  as 

the  "  Lower  showing." 

This  would  seem  to  be  a  fissure-vein  from  4  to  6  feet  wide  occurring  entirely  in  a  grano- 
diorite  formation,  and  is  developed  by  a  number  of  open-cuts,  trenches,  and  an  adit  tunnel  30 
feet  long.  In  the  tunnel  the  vein  shows  a  width  of  4  to  5  feet  of  considerably  oxidized  and 
leached-out  siliceous  vein-matter,  and  carries  a  considerable  amount  of  pyrrhotite  and  some 
chalcopyrite.  The  sulphides  occur  mostly  in  a  fairly  well-defined  pay-streak  on  the  foot^wall, 
which  at  the  face  of  the  tunnel  is  30  inches  wide.  The  balance,  or  2  feet,  of  the  vein  on  the 
hanging-wall  does  not  carry  any  appreciable  amount  of  sulphides  and  is  mainly  sihceous 
gangue,  which  is  not  a  true  quartz,  but  is  an  alteration  and  siUcification  of  the  granitic  wall- 
rock.     The  vein  strikes  X.  30°  "VV.  and  dips  to  the  south-west  at  45  to  50  degrees. 

An  average  sample  across  the  30-inch  pay-streak  returned  the  following  values  :  Gold, 
0.84  oz. ;  silver,  3.2  oz. ;  copper,  3.9  per  cent.  ;  while  a  sample  across  the  2  feet  of  vein-matter 
on  the  hanging- wall  assayed  :  Gold,  0.02  oz.  ;  silver,  1.4  oz. ;  copper,  2.1  per  cent.  At  the 
time  of  visiting  the  property  a  rather  severe  snow-storm  was  in  progress,  so  that  it  was  rather 
hard  to  tell  much  about  the  surface  exposures.  Apparently,  though,  this  showing  is  very  close 
to  the  contact  between  the  granodiorite  and  quartzites  and  argillites  of  the  Hazelton  group. 
The  vein  noted  above  in  the  tunnel  is  entirely  in  the  granodiorite,  but  a  number  of  other 
exposures  of  rusty  material  carrying  pyrrhotite  and  copper-stain  are  evidences  of  the  develop- 
ment of  ore  in  and  around  the  plunging  contacts  which  the  granodiorite  makes  with  the  older 
volcanic  rocks. 

Taking  into  consideration  the  assays  above  noted,  and  at  the  same  time  the  very  favour- 
able conditions  for  the  possible  formation  of  a  large  ore-body,  there  is  no  doubt  that  this 
property  is  well  worthy  of  further  development- work. 

The  upper  showing  of  this  group  lies  up  the  mountain  from  the  lower  one  at  an  elevation 
of  7,500  feet.  The  writer  endeavoured  to  get  Mr.  Ek,  who  was  showing  him  over  the  property, 
to  take  him  up  to  this,  but  he  refused,  saying  that  owing  to  the  heavy  snow-storm  alluded  to 
before  it  would  be  difficult  and  even  dangerous  to  attempt  the  climb,  and  that,  in  any  case,  with 
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a  foot  of  snow  on  the  ground  it  would  be  impossible  to  sec  anything.  The  showing  has  not  been 
developed  to  any  e.xtent,  most  of  the  eNposurcs  being  natural  ones.  Mr.  Ek  supplied  the  writer 
with  the  following  description  of  this  upper  showing  :  "  It  is  a  large  vein  showing  louses  or 
stringere  of  iron  (probably  pyrrhotite)  across  a  width  of  200  feet.  In  one  place  there  is  an 
18-inch  pay -streak  of  copper  ore.  Very  little  development-work  has  been  done,  but  the  owners 
intend  to  drive  a  tunnel  on  one  of  the  best-looking  places  during  the  fall."  A  sample  given  to 
the  writer  by  ilr.  Ek,  and  said  to  represent  an  average  of  the  18-inch  pay-streak  referred  to 
above,  assjiyed  :  Gold,  0.30  oz. ;  silver,  2.3  oz. ;  copper,  8  per  cent.  A  sample,  similarly  typical 
of  the  iron  occurring  across  the  vein  in  many  places,  assayed  :  Gold,  trace ;  silver,  0.8  oz.  : 
copper,  1.4  per  cent. 

The  same  men  have  staked  two  claims,  called  the  Slate  and  Sla/ei;  lying  south-east  from 
this  basin  on  Slate  creek  near  the  divide  between  this  basin  and  the  Brian  Boru  basin.  Time 
was  not  available  to  see  these  claims,  but  the  vein  is  said  to  be  2.^  feet  wide ;  a  picked  sample 
of  which  assayed  :     Gold,  0.14  oz.  ;  silver,  40.4  oz.  ;  lead,  32  per  cent. 

The  Bnmsrvick  group  consists  of  the  Bnmntvick  and  Kaslo  claims,  and 

Brunswick         is  owned  by  Miller  and  Schofield.     These  claims  are  located  at  the  head 
Group.  of  the  Red  Rose  basin,  lying  to  the  east  of  the  Red  Rose  group.     The  Kaslo 

has  a  small  distinct  and  clean-cut  quartz  vein  striking  N.  57°  E.  and  dipping 
very  slightly  to  the  north-west.  It  varies  in  width  fi-om  6  inches  to  3  feet  and  averages  about 
1  h  feet.  The  wall-rock  is  quartzite  and  argillite,  and  the  vein  is  separated  from  both  walls  by 
thin  seams  of  talc.  The  ore-bearing  solutions  have  replaced  and  altered  the  wall-rock  to  ^me 
extent  on  both  sides  of  the  central  quartz  vein.  This  alteration  extends  to  a  distance  of  6  to 
IS  inches,  but  it  does  not  seem  as  if  any  metallic  sulphides  had  been  deposited  unless  in  the 
quartz  proper.  The  ore-minerals  in  the  quartz  are  galena,  zinc-blende,  and  iron  pyrites.  The 
main  development-work  is  an  open-cut  20  feet  long,  with  a  1 5-foot-face,  while  a  few  other  small 
cuts  have  been  made  along  the  length  of  the  vein.  A  sample  at  the  face  of  the  large  cut 
taken  across  18  inches  assayed  :  Gold,  0.02  oz.  ;  silver,  18  oz.  An  average  sample  of  the 
dump  from  this  working  which  contained  about  5  tons  of  ore  assayed  :  Gold,  0.02  oz.  ;  silver, 
18  oz. ;  lead,  8  per  cent. ;  zinc,  4.6  per  cent. 

The  Brunswick  is  located  down  the  hill  from  the  Kaslo,  the  elevation  of  the  workings 
being  4,600  feet.  At  this  point  a  20-foot  open-cut  with  a  tunnel  from  the  end  4.5  feet  in 
length  has  been  driven  on  a  small  quartz  vein  which  cuts  argillites.  At  the  face  of  the  tunnel 
the  vein  is  shattered  into  three  or  four  narrow  stringers  of  ore  1  to  2  inches  wide.  The  oi-e- 
minerals  which  are  visible  are  zinc-blende,  galena,  and  pyrite.  A  sample  of  high  grade  ore 
from  the  dump  assayed  :  Gold,  0.04  oz.  ;  silver,  61.6  oz.  ;  lead,  12.2  per  cent.;  zinc,  5  per 
cent. 

Brian  Boru  Basin. 

The  Brian  Boru  is  another  one  of  the  numerous  basins  in  the  Rocher  Deboule  mountains 
which  are  really  cirques,  gouged  out  by  former  glaciers.  This  basin  lies  at  the  head  of  Glacier 
creek  and  about  .south-east  of  the  Red  Rose  basin.  To  get  to  the  camp  the  wagon  road  from 
Skeena  Crossing  is  followed  up  Juniper  creek  for  about  five  miles  and  a  half,  and  from  that 
point  a  rather  indifferent  trail  leads  off  to  the  east  and  extends  six  miles  to  the  head  of  the 
basin.  The  owners  of  one  property  in  this  section  have  put  up  a  very  small  cabin  right  at  the 
end  of  the  trail  and  at  an  elevation  of  4,750  feet,  which  is  just  about  the  timber-line.  A  few 
other  prospectors  have  staked  claims,  but  have  so  far  accommodated  themselves  with  tents. 

The  formation  here  consists  largely  of  metamorphosed  volcanics  and  sediments  belonging 
ti)  the  Hazelton  group,  and  intruded  by  numerous  stocks  and  dykes  of  igneous  rock,  which 
vary  in  composition  from  a  diorite  to  a  granodiorite.     Along  the  face  of  the  mountain  at  the 
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head  of  the  basin  there  is  a  prominent  band  of  red  rusty  rock.  This  appeai-s  to  mark  a  fissured 
zone  running  in  a  general  north-easterly  direction  and  following  a  line  of  igneous  intrusions. 
In  this  fissured  zone  small  stringers  of  iron-zinc  ore  occur,  radiating  in  all  directions.  There 
are  no  well-defined  veins,  the  stringers  being  short,  irregular,  and  terminating  abruptly. 
These  stringers  carry,  as  a  rule,  zinc-blende  and  pyrrhotite  as  the  main  minerals,  with  some- 
times small  amounts  of  galena,  chalcopyrite,  and  pyrite.  Quartz  as  a  gangue  occurs  in  some 
of  the  veinlets,  but  is  often  absent. 

The  results  of  assays  made  on  samples  taken  from  this  region  aie  somewhat  disappointing, 
as  thev  show  that  the  iron-zinc  ore  does  not  carry  appreciable  values  in  gold  or  silver.  The 
ore  ha-s,  of  course,  no  value  for  the  zinc  content,  as  it  occurs  in  too  small  quantities  and  is  too 
far  from  transportation.  It  should  be  remembered,  though,  that  this  and  other  sections  of 
the  Rocher  Reboule  mountains  can  hardly  be  said  to  have  been  prospected  yet.  The  occurrence 
of  small  quantities  of  galena  and  copper  in  the  showings  at  this  point  leads  to  the  hope  that 
more  thorough  prospecting  will  discover  commercial  ore-bodies. 

At  the  time  the  writer  visited  this  camp  none  of  the  claim-owners  were  present,  and  he 
was  therefore  unable  to  obtain  the  names  of  the  different  claims  and  their  o^\^lers.  The  main 
group  is  called  the  Brian  JBoru  group  ;  the  workings  seen  and  described  were  mostly  on  this 
group,  but  some  other  claims  also  have  a  little  work  done  on  them. 

A  short  distance  up  the  mountain  from  the  cabin,  at  an  elevation  of  5,000  feet,  a  tunnel 
has  been  driven  in  for  30  feet  on  a  small  showing  of  mineral.  This  occurrence  can  hardly  be 
called  a  vein,  as  it  is  quite  irregular.  At  the  face  of  the  tunnel  there  are  specks  of  pyrrhotite, 
chalcopyrite,  and  zinc-blende  disseminated  across  a  width  of  i  feet ;  a  sample  across  this 
assayed  :     Gold,  trace  ;  silver,  0.5  oz. ;  copper,  trace. 

About  500  feet  to  the  east  an  open-cut  has  been  made  on  a  verj-  slightly  mineralized  out- 
crop, but  a  sample  across  -t  feet  of  the  material  only  assayed:  Gold,  trace;  silver,  1.2.  oz.  ; 
copper,  nil. 

At  an  elevation  of  5,210  feet  a  tunnel  has  been  driven  in  on  a  flat-lying  stringer  for  15 
feet.  At  this  place  stringers  of  quartz  up  to  an  inch  or  more  in  thickness  carry  small  quanti- 
ties of  galena  and  zinc-blende.  With  the  present  development,  though,  this  showing  is  not  of 
much  importance. 

South  Side  of  Brian  Boeu  Basin. 

Brian  Boru  basin  is  to  some  extent  divided  into  two  parts  bj-  a  long  hogsback  running  out 
from  the  main  mountain.  Claims  are  staked  running  over  this  hogsback  and  down  into  the 
other  side,  which  may  be  called  the  south  side  of  the  basin.  The  showings  on  this  side  have 
been  shghtly  developed  by  open-cuts  and  short  tunnels,  the  main  mineral  being  zinc-blende, 
with  copper  minerals  almost  entirely  absent.  Quartzites  and  argillites  are  the  predominant 
rocks,  with  here  and  there  intrusive  dykes  of  diorite. 

In  one  place  a  tunnel  20  feet  long  has  been  driven  into  a  zone  of  iron-stained  rock,  but 
shows  no  mineral  of  value.  Farther  along  a  number  of  open-cuts  show  various  stringers  of 
zinc-blende  which  strike  in  all  directions. 

No.  1  open-cut,  elevation  5,400  feet,  carries  zinc-blende  in  a  number  of  stringers  up  to  4 
inches  in  width  across  a  width  of  i  feet.  A  sample  of  the  best-looking  ore,  selected  in  order 
to  see  if  the  zinc  carried  silver  values,  gave  on  assay  the  following,'  results  :  Gold,  trace  :  silver, 
2.8  oz.;  lead,  trace  ;  zinc,  44.3  per  cent. 

No.  2  open-cut  lies  east  of  No.  1  at  an  elevation  of  5,300  feet.  The  vein  exposed  here  is 
12  inches  wide  and  consists  largelj'  of  zinc-blende  ;  a  sample  taken  here  assayed  :  Gold,  trace ; 
silver,  1.8  oz.;  lead,  ni!.;  zinc,  17.8  per  cent.  Twenty-five  feet  below  this  cut  a  commence- 
ment has  been  made  to  drive  a  tunnel  to  cut  under  the  upper  showing. 
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East  of  the  last  showings  and  at  an  elevation  of  5,450  feet,  there  are  several  small  open- 
cuts  which  show  a  little  mineral.  The  stringers  of  blende  are  again  small,  while  the  wall-rock 
has  evidently  carried  considerable  iron  which  for  the  most  part  has  been  oxidized  and  leached 
out.  In  one  place  there  is  a  2-inch  streak  of  galena ;  a  sample  of  this  was  taken  which  re- 
turned on  assay  :  Gold,  trace  ;  silver,  90  oz.;  lead,  39.5  per  cent.;  zinc,  5.7  per  cent.  This 
result  is  interesting  as  showing  that  the  galena  in  this  section  carries  good  silver  values,  and 
would  therefore  make  it  the  important  mineral  to  look  for.  Another  surface  opening  lying 
still  farther  to  the  east  has  a  mineralized  vein  showing  a  width  of  30  inches.  A  sample  across 
this  width  assayed  :  Gold,  trace  ;  silver,  11.6  oz.;  lead,  1  per  cent.;  zinc,  12.3. 

Jones  and  Bush  own  a  group  of  claims  lying  to  the  south  of  the  pre- 
Jones  Group.  viously  menticmed  workings  ;  the  workings  on  them  w-hich  were  seen  are 
down  in  the  flat  on  the  south  side  of  the  hogsback.  Several  holes  from  8  to 
10  feet  deep  have  been  sunk,  which  show  the  rock  to  be  sparsely  mineralized  with  small 
stringers  of  zinc-blende  and  [lyrrhotite.  The  rock  appears  to  be  mostly  diorite,  and  the  writer 
was  unable  to  discern  any  definite  system  of  strike  in  the  different  stringers.  A  sample  of  the 
best  ore  assayed  :  Gold,  O.OG  oz.;  silver,  1.3  oz.;  lead,  nil.;  zinc,  20.5  per  cent. 

Vicinity  of  H.^zelton. 

The  town  of  Hazelton  is  situated  on  land  lying  between  the  junction  of  the  Skeena  and 
Bulkley  rivers.  For  many  years  past  it  has  been  the  chief  distributing-point  for  the  district, 
and  has  latterly  derived  a  considerable  business  from  the  construction  of  the  Grand  Trunk 
Pacific  Railway.  The  Government  oiEces,  including  that  of  the  Gold  Commissioner  and 
Mining  Recorder  of  the  Omineca  Mining  Division,  are  situated  here,  while  the  Hudson's  Bay 
Company  has  maintained  a  post  here  for  years.  The  town  now  has  hotels,  stores,  post- 
office,  etc. 

On  leaving  the  Skeena  the  i-ailway  runs  along  the  south  bank  of  the  Bulkley,  while 
Hazelton  is  on  the  north  bank  and  distant  from  the  railway  about  three-quarters  of  a  mile  in 
a  straight  line.  As  soon  as  the  route  of  the  railway-line  was  definitely  settled  a  number  of 
townsites  were  plotted  in  the  vicinity  of  Hazelton  ;  in  fact,  all  along  the  line  numerous  town- 
site  schemes  were  started,  many  of  which  have  never  advanced  beyond  the  initial  stage.  One 
townsite  was  laid  out  on  the  south  side  of  the  railway  directly  opposite  the  old  town  ;  this  is 
known  as  South  Hazelton  and  boasts  of  a  flag-station,  but  little  more.  Four  miles  farther  up 
the  track  New-  Hazelton  was  started,  which  soon  gained  sufficient  importance  to  warrant  a 
railway-station.  Unfortunately,  for  some  reason,  after  the  station  was  first  built,  another 
change  was  decided  on,  and  it  was  moved  up  the  track  another  3,000  feet,  which  has  had  the 
result  of  dividing  the  new  town  to  some  extent.  Between  South  and  New  Hazelton  at  least 
two  other  townsites  have  been  plotted,  but  have  never  progressed  beyond  tire  lot-selling  stage. 
Near  the  point  where  the  aerial  tram  from  the  Koclier  Di^houU  mine  comes  out  on  the  railway 
another  townsite,  known  as  Camaby,  has  been  furveyed  ;  this  is  about  six  miles  down  the 
track  from  south  Hazelton  and  is  another  flag-station.  En  many  respects  Old  Hazelton  has 
many  advantageous  features  for  the  growth  of  a  town,  but  the  fact  that  New  Hazelton  is  on 
the  railway-line  will  to  a  large  extent  ofiset  these.  With  a  view  to  furthering  the  interests  of 
New  Hazelton,  the  townsite  promoters  erected,  at  considerable  expense,  a  high-level  suspension 
bridge  over  the  Bulkley  river  at  the  Awillgate  canyon.  This  bridge  provides  a  wagon  route 
to  Glen  and  Nine-mile  mountains  without  dropping  down  to  the  level  of  the  river.  A  large 
and  commodious  hotel  has  been  built  close  to  the  railway-station  at  New  Hazelton  by  R.  J. 
McDonnel,  which  provides  an  additional  incentive  for  patronizing  this  place  instead  of  the. old 

town. 
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Besides  mining,  the  district  has  considerable  possibilities  in  the  way  of  farming  which 
have  not  as  yet  been  developed  to  any  great  extent. 

The  most  important  mineral  camps  that  are  tributary  to  Hazelton  are  Nine-mile  and  Glen 
mountains,  which  lie  to  the  north,  and  the  north-western  slope  of  Rocher  Deboule  mountain. 

A  map  of  the  Hazelton  district  is  included  in  this  report,  which  shows  the  location  of  the 
various  mining  claims  and  camps. 

Glen  Mountain. 

Glen  mountain  is  a  small,  detached  hill  about  one  mile  long  by  half  a  mile  wide,  lying 

four  miles  east  of  Old  Hazelton,  which  forms  part  of  and  might  be  called  a  foot-hill  of  the 

Babine  range.     Its  greatest  elevation  is  about  2,500  feet  above  sea-level,  or  1,200  feet  above 

the  valley  of  the  Skeena.     The  whole  bill  is  covered  with  mineral  locations,  but  the  principal 

property  is  the  Silver  Standard,  on  which  a  considerable  amount  of  development-work  has 

been  done. 

The  Silver  Standard  group  of  six  Crown-granted  mineral  claims  is 

Silver  situated  on  Glen  mountain  near  the  top  of  the  hill,  and  partly  on  the  slope 

Standard.  into  Two-mile  creek.     The  claims  were  staked  in  1910  by  Long  and  McBain, 

who  developed  them  for  a  short  time  and  uncovered  a  promising  showing  of 

silver-lead  ore.     In  1911  the  property  was  secured  by  Stewart,  McHugh,  and  McLeod  on  a 

lease  with  option  to  purchase ;  after  further  exploratory  work  this  -syndicate  completed  the 

purchase  and  has  since  operated  the  mine  nearly  continuously. 

As  soon  as  the  railway  was  in  operation  between  Hazelton  and  Prince  Rupert,  shipments 
of  high-grade  silver-lead  ore  were  sent  out  from  this  mine  and  have  since  been  continued 
intermittently.  During  the  past  year,  1914,  736  tons  of  ore  was  shipped  which  contained 
about  200  oz.  gold,  122,000  oz.  silver,  and  282,000  ft.  lead.  On  account  of  the  disi'uption  of 
the  market  for  this  class  of  ore  owing  to  the  European  war,  the  mine  was  closed  down  in 
August  and  has  not  since  been  reopened. 

Comfortable  camp  buildings  for  the  accommodation  of  the  men  have  been  erected  about 
half  a  mile  from  the  mine-workings.  The  mine  is  connected  with  Hazelton  by  a  good  wagon- 
road,  over  which  the  ore  is  hauled  after  being  sacked  at  the  mine. 

Glen  mountain  is  composed  mainly  of  rocks  of  the  Hazelton  group,  consisting  of  quartzites 
and  argillites.  These  rocks  are  intruded  and  have  been  considerably  afl'ected  by  a  series  of 
quartz-porphyry  dykes  ;  in  places  the  older  rocks  have  been  altered  by  the  introduction  of  a 
considerable  amount  of  calcite.  Some  relation  exists  between  these  dykes  and  the  veins,  but 
just  what  is  not  known  ;  possibly  the  injection  of  the  dykes  has  caused  the  fractures  and 
fissures  which  are  now  filled  with  quartz. 

There  are  several  veins  on  the  property,  all  of  which  are  roughly  parallel,  with  a  general 
north-and-south  strike  and  an  easterly  dip  of  from  50  to  80  degrees.  They  are  fairly  well- 
defined  veins,  varying  in  width  from  a  few  inches  up  to  6  feet,  and  are  filled  with  a  true 
quartz  gangue  carrying  galena,  pyrite,  zinc-blende,  and  some  grey-copper.  The  grey-copper 
carries  very  high  values  in  silver,  and  the  galena  generally  carries  from  1  to  3  oz.  of  silver  to 
the  unit  of  lead.     The  zinc-blende  carries  practically  no  silver.     Gold  values  are  as  a  rule  low. 

The  main  vein  is  really  a  compound  vein,  with  quartz  veins  developed  on  either  wall  of  a 
wide  fissured  zone,  and  with  bunches  and  stringers  of  quartz  lying  irregularly  between.  The 
main  shaft  was  started  on  the  foot-wall  vein,  and  in  which  a  rich  shoot  of  ore  was  found  to 
extend  for  some  distance.  This  shaft  is  now  down  385  feet  and  is  sunk  on  an  incline  of  about 
55  degrees;  it  has  main  levels  at  150  and  250  feet  down  and  at  the  bottom.  Numerous  drifts, 
raises,  and  crosscuts  have  been  made  to  explore  and  follow  the  streaks  of  rich  ore  occurring  in 
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the  foot-wall  vein,  the  hanging-wall  vein,  and  the  intermediate  stringers  between.  One  long 
ci-osscut  from  the  bottom  of  the  shaft  runs  into  the  hill  for  450  feet  and  taps  the  No.  2  Vein  ; 
this  vein  will  be  described  later. 

In  places  the  sulphides  are  present  in  sufficient  quantity  to  form  almost  solid  ore,  but  as 
a  rule  the  ore-minerals  are  disseminated  in  particles  through  the  ijuartz  gangue,  while,  in  many 
places,  the  quartz  is  almost  devoid  of  mineral.  Up  to  the  present  time  the  woi-k  of  mining 
has  been  devoted  to  discovering  and  mining  these  rich  pay-shoots  of  solid  ore.  These  often 
prove  disappointing,  however,  as  their  continuity  in  length  and  depth  is  very  irregular,  and, 
when  least  expected,  they  fade  aw^ay  or  break  off  abruptly.  On  the  other  hand,  while  no 
attention  has  j-et  been  paid  to  the  second-grade  or  concentrating  ore,  the  development  and 
mining  work  in  connection  with  getting  out  the  high-grade  ore  has  exposed  a  considerable 
tonnage  of  good  milling-ore.  Mr.  Haskins,  superintendent,  estimates  4,000  tons  of  this  ore 
which  will  assay  from  S20  to  $40  a  ton. 

At  the  present  time  transportation  and  smelting  costs  amount  to  somewhere  about  f  30  a 
ton.  Smelting  charges  are  high  because  of  the  fact  that  the  ore  carries  a  high  zinc  content, 
which  is  about  20  per  cent.,  and  is  penalized  by  the  smelters.  As  it  therefore  does  not  pay 
to  ship  anything  but  high-grade  ore,  close  hand-sorting  is  resorted  to,  and  the  result  is  that, 
while  the  ore  shipped  is  nearly  solid  sulphide,  there  is  a  considerable  tonnage  of  second-grade 
ore  rejected.  The  only  way  in  which  this  ore  can  be  utilized  will  be  by  first  concentrating  it 
up  to  a  grade  that  can  be  shipped.  The  concentration  of  this  ore  would  possibly  present  some 
difficulties,  but  there  seems  little  doubt  that  by  a  little  experimenting  a  suitable  mill  could  be 
designed.  With  a  concentrator  which  would  handle  all  the  ore  extracted,  a  much  more 
promising  future  for  the  mine  would  be  opened  up. 

The  larger  part  of  the  ore  shipped  from  this  mine  has  been  taken  out  of  the  workings  in 
the  main  shaft,  which  is  equipped  with  a  steam-hoist,  a  5-drill  air-compressor,  boiler-house, 
blacksmith-shop,  machine-shop,  ore-bins  and  sorting-tables,  and  other  necessary  buildings. 

An  office  and  warehouse  are  situated  near  the  shaft,  while  the  mine  camp  is  situated 
about  half  a  mile  away  and  lower  down  the  hill.  At  the  time  of  visiting  the  property  work 
was  confined  mainly  to  the  bottom  level,  where  a  small  but  rich  streak  of  ore  in  the  foot-wall 
vein  was  being  followed. 

iA'o.  2  Vein. — This  vein  crops  out  to  the  east  of  .and  up  the  hill  from  the  main  vein,  with 
which  it  has  a  parallel  strike  and  dip.  On  the  surface  this  vein  showed  a  very  promising  ore- 
shoot,  which  unfortunately  did  not  last  long.  This  surface  showing  was  de.scribed  in  detail 
by  the  Provincial  Mineralogist  in  the  Annual  Report  of  the  Minister  of  Mines  for  the  year 
1912.  At  the  time  that  he  saw  it  there  was  an  ore-shoot  about  200  feet  in  length,  with  a 
width  of  18  to  20  inches  of  nearly  solid  ore,  and  a  further  width  of  from  2  to  3  feet  of  quartz 
and  low-grade  ore,  which  had  been  exposed  by  surface  cuts  and  stripping  to  a  maximum  depth 
of  about  5  feet.  The  18-inch  pay-streak  assayed  from  200  to  300  oz.  in  silver  to  the  ton, 
according  to  samples  taken  along  the  outcrop.  Unfortunately  this  rich  ore  only  extended 
downwards  for  a  short  distance  ;  a  shaft  has  been  sunk  on  it  which  passed  out  of  the  rich  ore 
in  a  few  feet,  and  was  put  down  for  50  feet  without  finding  another  pay-streak. 

The  crosscut  from  the  main  shaft  cuts  this  vein  at  a  depth  of  200  to  250  feet.  The  vein 
at  this  point  is  about  6  feet  wide,  and  consists  of  quartz  containing  but  little  mineral ;  to  judge 
by  the  eye,  hardly  sufficient  to  constitute  it  concentrating  ore.  There  seems  reason  to  suppose, 
though,  that  other  pay-shoots  of  ore  may  exist  in  this  vein  than  the  one  which  was  mined  out 
at  the  surface. 
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aVo.  .3  Vein. — Tliis  vein  lies  to  the  west  of  the  main  vein,  and  is  also  a  ([uartz  vein  from  2 
to  5  feet  in  width,  carrying  galena  and  zinc-blende  as  the  main  minerals.  A  .shaft  has  been 
sunk  on  it  to  a  depth  of  40  feet  or  more,  but,  as  this  was  full  of  water,  no  e.xamination  was 
possible.  The  dump  consists  almost  entirely  of  quartz  carrying  a  considerable  percentage  of 
lead,  zinc,  and  iron  sulphides.  A  grab  stimple  was  taken  of  this  dump,  which  was  intended  to 
be  an  average,  but  which  was  probably  high,  and  assayed  as  follows  :  Gold,  0.15  oz.  ;  silver, 
130  oz. ;  lead,  0.5  per  cent. ;  zinc,  1.5  per  cent.  The  high  silver  content  in  this  assay,  with 
the  low  lead  and  zinc,  suggests  that  the  sample  selected  contained  an  unusually  large  percent- 
age of  grey-copper,  which  in  this  locality  always  carries  high  silver  values. 

This  vein  crops  out  again  several  hundred  feet  to  the  south,  just  above  the  wagon-road. 
Here  the  vein  is  5  feet  wide,  and  a  sample  across  the  full  width  gave  an  assay  of  :  Gold,  0.14 
oz.  :  silver,  '22.0  oz.  ;  lead,  5.5  per  cent.  A  crosscut  tunnel  was  being  run  to  tap  this  vein  and 
at  that  time  was  in  90  feet.  This  crosscut  should  soon  strike  the  vein  and  will  give  a  depth 
of  50  to  60  feet. 

The  Silver  Standard  is  excellently  situated  for  cheap  mining ;  wood  and  water  are  plenti- 
ful, railway  transportation  is  within  easy  distance,  and,  generally  speaking,  raining  conditions 
are  ideal. 

The  Black  Prince  is  one  of  the  claims  in  the  Silver  Standard  group, 
Black  Prince.  and  is  owned  by  the  same  people.  At  the  time  of  visiting  the  property  it 
was  under  lease  to  two  miners  who  were  at  work.  The  conditions  on  this 
claim  are  similar  to  those  on  the  Silver  Standard,  but  with  very  much  less  development-work 
done.  Several  quartz  leads  occur  cutting  through  altered  sedimentary  rocks,  with  stiikes 
roughly  parallel  to  those  of  the  Silver  Standard.  One  vein  is  developed  by  a  shaft  40  feet  deep 
which  shows  a  little  ore  occurring  in  small  pockets.  On  the  surface,  a  short  distance  from  the 
shaft,  an  open-cut  has  exposed  some  good  ore  in  this  vein,  and  the  leasers  were  running  a  drift 
from  the  shaft  in  the  direction  of  this  ore-shoot,  to  get  underneath  it.  Other  veins  on  this 
property  are  exposed  on  the  slope  of  Glen  mountain,  looking  down  into  Two-mile  creek.  One 
open-cut  with  a  tunnel  at  the  end,  with  a  total  length  of  25  feet,  shows  a  vein  from  1  to  2  feet 
wide  carrying  some  good  ore,  but  at  the  face  of  the  tunnel  the  vein  is  cut  oft' by  a  well-marked 
fault-plane  striking  N.  60°  E.  An  upper  tunnel  on  the  continuation  of  this  vein  has  been 
driven  in  85  feet,  but  in  this  working  the  vein  is  badly  broken  up  and  stringered.  At  a  point 
50  feet  in  the  tunnel  the  le^users  have  put  up  a  raise  for  a  distance  of  15  feet  and  have  taken  out 
a  little  good  ore.  Several  open-cuts  above  this  tunnel  also  expose  the  vein,  which  is  mineralized, 
to  quite  an  extent,  with  arsenical  iron.  An  assay  of  this  material  returned  :  Gold,  0.10  oz.  ; 
silver,  5  oz. 

The  American  Boy  group  of  eight  Crown-granted  claims  is  owned  by 
American  Boy.  the  Harris  Mines,  Limited,  in  which  the  Harris  Brothers,  the  original 
locators  of  the  claims,  ai-e  the  principal  stockholders.  The  property  is  situa- 
ted on  the  south-western  slope  of  Nine-mile  mountain,  about  eight  miles  from  New  Hazelton. 
Access  to  the  property  is  obtained  by  means  of  a  wagon-road  up  Two-mile  creek,  which  passes 
below  the  property,  and  from  this  road  a  switchback  horse-trail  going  up  the  mountain-side  to 
the  camp  and  mine-workings. 

There  are  a  series  of  parallel  veins  on  this  property  with  a  general  north-anil-south  strike 
and  dipping  to  the  east  at  angles  of  from  60  to  80  degrees.  The  rock  formation  through  which 
these  veins  cut  is  mainly  sedimentary,  consisting  of  sandstones,  quartzites,  and  argillites  of  the 
Hazelton  group,  but  in  certain  places  there  are  quartz-p(jrphyry  dykes  in  close  relationship  to 
the  veins.  These  dykes  are  no  doubt  offshoots  from  the  main  bodies  of  granodiorite  in  the 
vicinity,  and  would  seem  to  have  played  an  important  part  in  the  formation  of  the  ore-deposits 
of  the  district. 
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So.  1  Vein. The  veins  on  this  property  are  numbered  in  order  going  up  the  hill,  so  that 

No.  1  is  the  lowest  vein.  This  vein  has  been  developed  by  two  shafts  and  open-cuts,  and  is 
exposed  on  the  surface  for  some  distance.  The  vein  is  from  a  few  inches  up  to  2  feet  in  width, 
and  is  a  quartz-filled  fissure  carrying  galena  and  zinc-blende,  together  vnth  lesser  amounts  of 
pyrite,  chalcopyrite,  and  tetrahedrite. 

The  main  shaft  is  100  feet  deep  on  a  60-degree  incline,  and  has  drifts  at  the  iT-foot  and 
50-foot  levels.  Throughout  this  working  the  vein  is  fairly  well  minei-alized,  in  many  places 
the  different  minerals  occurring  with  a  well-defined  banded  structure.  In  places  this  vein  is 
split  up  to  some  extent  or  sends  ofT  irregular  stringers  into  the  wall-rock  ;  at  the  surface  in 
the  main  shaft  it  consists  of  two  bands,  on  either  side  of  the  shaft  and  separated  by  wall-rock, 
each  of  which  is  from  18  inches  to  2  feet  wide.  This  vein  and  all  others  on  the  property  are 
generally  free  on  the  walls,  with,  in  places,  quite  a  development  of  talcose  gouge. 

The  drift  on  the  27-foot  level  has  been  run  in  to  the  north  for  12  feet ;  a  sample  taken 
across  20  inches  at  the  face  of  this  drift  assayed:  Gold,  0.04  oz.;  silver,  47.4  oz.;  lead,  11.0 
per  cent. 

On  the  .50-foot  level  the  drift  only  extends  6  feet  to  the  south;  a  sample  was  taken  at  the 
face  here  across  a  width  of  22  inches,  which  assayed  :     Gold,  0.02  oz.;  silver,  15  oz. 

North  of  the  main  shaft  a  short  distance  another  shaft  has  been  sunk  to  a  depth  of  25 
feet,  which  at  the  time  of  examining  the  property,  was  also  filled  with  water  to  a  height  of  15 
feet.  Between  the  two  shafts  the  vein  has  been  exposed  on  the  surface  by  stripping,  while, 
farther  north,  it  is  uncovered  by  a  small  open-cut.  A  sample  of  picked  high-grade  ore  from 
this  shaft  assayed  :  Gold,  0.10  oz.  ;  silver,  681.2  oz.  ;  lead,  31  per  cent.  ;  and  a  grab  sample 
of  the  dump  assayed  :  Gold,  0.04  oz.;  silver,  28.8  oz.;  lead,  3.7  per  cent.  About  3  tons  of  ore 
was  shipped  from  this  latter  opening  which  netted  over  200  oz.  of  silver  to  the  ton. 

No.  2  Vein. — This  vein  lies  150  feet  east  of  No.  1  vein  and  farther  up  the  hill,  and  is 
exposed  on  the  surface  at  intervals  for  a  distance  of  300  feet  by  means  of  open-cuts  and  trenches. 
It  has  a  strike  of  N.  5°  W.  and  a  slight  dip  from  the  vertical  to  the  east.  The  width  of  the 
vein  is  from  2  to  3  feet,  and  the  quartz  is  sufficiently  mineralized  in  some  places  as  to  constitute 
ore.  A  sample  of  selected  ore  from  this  vein  assayed  :  Gold,  0.15  oz.  ;  silver,  481  oz. ;  lead, 
41.2  per  cent. 

No.  3  Vein. — This  is  the  uppermost  vein  on  the  property,  and  lies  about  600  feet  easterly 
from  the  No.  2  vein.  It  has  been  exposed  at  intervals  for  a  considerable  distance  on  the  sur- 
face, and  if  what  is  sometimes  called  No.  4  vein  is  the  same  as  No  3,  and  this  seems  likely, 
then  it  has  a  length  of  at  least  1,500  feet,  although  for  a  considerable  part  of  this  distance  it 
is  covered  by  a  hea\-y  mantle  of  wash.  A  good  deal  more  work  has  been  done  in  opening  up 
this  vein  than  the  others,  and  the  major  portion  of  the  ore  shipped  from  the  property  was 
taken  out  of  the  main  shaft  on  this  lead. 

Commencing  with  a  car-load  in  1912,  about  100  tons  of  ore  in  all  has  been  shipped  from 
this  propertj-,  which  has  netted  in  the  neighbourhood  of  §7,000.  Practically  all  of  this  has 
been  taken  out  in  the  course  of  development  work,  although  some  stoping  has  been  done. 

The  No.  3  vein  is  very  similar  to  the  No.  1,  but  the  banding  of  the  ore-minerals  is  more 
marked,  and  the  presence  of  a  considerable  amount  of  arsenical  iron,  was  noted.  The  vein 
varies  in  width  from  1  to  3  feet,  with  an  average  of  about  2  feet.  A  number  of  small,  steeply 
inclined  faults,  with  planes  of  strike  north  and  south,  ofiset  the  vein  for  distances  of  a  few 
feet.  These  faults  apparently  had  a  nearly  vertical  movement,  thereby  simply  causing 
displacements  along  the  length  of  the  vein. 
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An  incline  shaft  has  been  sunk  to  a  depth  of  180  feet  on  this  vein,  anil,  at  different  levels, 
drifts  have  been  driven  to  the  north  and  south.  The  wall-roeks  are  mainly  sedimentary,  vary- 
ing between  quartzites,  sandstones,  and  shales,  but  along  the  foot-wall  a  (|uart/,-|)ori)liyry  dyke 
is  seen,  both  at  the  surface  and  down  at  the  150-foot  level.  The  exact  relation  between  this 
dyke  and  the  vein  was  not  discovered.  The  faulting  which  is  seen  on  the  surface  is  in  evidence 
again  in  drifts  to  the  north  between  the  100-  and  ITS-foot  levels,  but  these  faults  arc  not  large 
enough  to  cause  any  serious  trouble  in  finding  the  vein.  Tlie  following  samples  give  an  idea 
of  the  values  obtained  in  the  ore  : — 


Description  of  Sample. 


Ore-streak  5  inches  wide 

Second-class  ore  across  111  inches 

Second-class  ore  :  Average  of  dump.     This  material  is  sorted  out 

of  shipping-ore 

Low-grade  dump  :  Milling-ore 


Gold. 


Oz. 

0.10 
0.0'2 

0  (14 
0.08 


Silver. 


Oz. 

.35.4 

8.0 

20.0 
26.2 


Lead. 


Per  Cent. 
,30.2 


10.4 
8.3 


On  the  No.  i  vein,  or  the  continuation  of  the  No.  3  vein  where  it  has  been  traced  for 
some  distance  to  the  north,  a  tunnel  has  been  started  as  a  crosscut,  this  tunnel  is  in  50  feet 
and  should  strike  the  vein  in  another  10  feet,  from  where  it  will  be  carried  on  as  a  drift  on  the 
vein.  It  is  estimated  that  this  tunnel  will  give  a  depth  of  700  feet  when  it  reaches  the  shaft. 
The  vein  where  exposed  on  the  surface  shows,  in  places,  a  little  ore. 

A  crosscut  tunnel  has  been  run  to  strike  the  No.  2  vein,  which  it  cuts  at  310  feet  and  was 
then  continued  for  80  feet  farther.  The  vein  was  also  drifted  on  for  some  distance,  when  it 
split  into  two  stringers  ;  from  the  end  of  the  drift  on  the  right-hand  stiinger  a  crosscut  was 
made  to  the  foot-wall  stringer,  a  distance  of  1 6  feet.  The  vein  in  this  working  consists  mostly 
of  quartz  varying  from  a  few  inches  up  to  1  foot  in  width,  but  only  very  slightly  mineralized, 
and  with  no  pay -shoots  of  ore  of  much  importance. 

The  American  Boy,  like  the  Silver  Standard,  has  a  considerable  tonnage  of  ore  which 
could  be  handled  at  a  profit  if  concentrated  before  shipment.  Freight  and  treatment  charges 
are  now  about  $23  a  ton,  exclusive  of  the  cost  of  hauling  down  the  hill  to  the  railway  at  New 
Hazelton,  making  it  impossible  to  profitably  handle  anything  but  high-grade  ore.  Ore,  such 
as  shown  bv  the  average  assay  of  the  main  ore-dump  from  the  shaft  on  No.  3  vein,  although 
it  runs  over  §20  a  ton,  cannot  be  shipped  as  crude  ore  at  the  present  time  ;  it  should,  however, 
be  possible  to  ell'ect  a  simple  water-concentration  on  this  material,  which  would  bring  it  up  to 
a  product  running  $150  to  $200  a  ton. 

In  order  to  determine  the  amount  of  milling-ore  in  the  various  veins  on  tliis  property  it 
would  be  necessary  to  make  thorough  assay  plans,  which,  of  course,  the  writer  did  not  have 
time  to  do.  But,  from  the  information  available,  the  writer  is  of  the  opinion  that  this 
property  could  be  worked  at  a  profit  if  it  were  equipped  with  a  suitable  conct^ntrating-mill. 

Western  Slope  of  Rocheii  DiinsouLE  Mountain. 

On  the  western  slope  of  Rocher  Deboule  mountain  a  number  of  claims  have  been  staked, 
but  as  yet  very  little  development  work  has  been  done  on  them.  A  visit  was  made  to  see  the 
claims  owned  by  Denis  Comeau,  as  they  were  reported  to  have  a  good  showing.  The  nearest 
point  on  the  railway  is  the  flag-station  of  Carnaby,  which  is  about  a  mile  down  the  track  from 
the  claims. 
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The  claims  are  known  as  the  Belton  and  Cap,  and  are  staked  a  short 

Cap  Group.        distance  up  the  mountain  from  the  railway  track.     The  aerial  tramway 

from  the  Rocher  Dthouh'-  mine  passes  over  the  property,  coming  out  on  the 

railway  a  mile  above  Carnaby.     Mr.  Comeau  has  also  a  ranch  which  is  staked  on  rising  ground 

just  off  the  railway-track.     He  has  a  comfortable  house  and  a  nice  garden-patch  of  potatoes, 

cabbages,  turnips,  and  garden-truck  generally. 

The  main  showing  is  on  the  Cap  claim,  on  which  there  is  a  well-defined  vein  from  2  to  .5 
feet  wide,  and  very  similar  in  appearance  to  the  veins  in  the  Juniper  Creek  section.  The 
formation  is  entirely  granodiorite,  having  a  strongly  marked  porphyritic  structure,  with 
the  fissure  striking  N.  80°  E.  and  dipping  in  a  northerly  direction  at  about  80  degrees. 
As  in  the  Rocher  Di'houlr  mine  veins,  the  gangue  material  consists  for  the  most  part  of  highly 
silicified  and  altered  wall-rock,  which,  at  this  place,  as  it  is  on  the  surface,  and  has  contained 
a  large  percentage  of  iron  sulphides,  has  a  red,  rusty  oxidized  appearance,  and  is  to  some 
extent  leaclied  out ;  the  ore-minerals  are  sulphides  of  copper  and  iron  and  a  little  galena. 

The  vein  is  developed  by  surface  workings  and  a  shaft  20  feet  deep.  At  the  bottom  of 
the  shaft  the  well-mineralized  portion  of  the  vein  is  2  feet  wide,  although  the  full  width  may 
be  greater.  A  sample  of  this  2  feet  of  ore  assayed  40  cents  in  gold,  9.8  oz.  in  silver,  and  1 
per  cent,  copper.  Another  sample  taken  across  2  feet  of  ore,  10  feet  above  the  bottom  of  the 
shaft,  assayed  :  Gold,  0.04  oz. ;  silver,  21.4 oz  ;  copper,  7.5  percent.  An  ore-dump  containing 
about  5  to  6  tons,  which  represents  the  best  of  the  rock  taken  out  of  the  shaft,  has  an  average 
assay  of  about  §1.20  in  gold,  25.2  oz.  silver,  and  9.7  per  cent,  copper.  This  property  warrants 
further  development-work. 

Adjoining  this  property  is  another  claim  owned  by  Victor  Preston.  The  work  on  this 
claim  has  been  done  on  what  appears  to  be  a  heavy  crushed  gouge  along  a  fault-plane.  An 
open-cut  shows  4  feet  of  white,  sticky  gouge  which  is  really  pulverized  rock,  kaolinized  to  some 
extent  by  infiltrating  solutions.  There  is  a  little  iron  pyrites  in  this  material  wliich  has  been 
oxidized  in  places,  giving  rise  to  reddish  streaks,  but  no  copper. 

Directly  below  this  cut  there  is  another  which  is  the  approach  to  a  short  tunnel,  and  also 
shows  a  wide,  crushed,  rusty  zone.  A  sample  of  the  material  which  looked  best  from  its 
content  of  iron  pyrite  was  assayed,  but  only  returned  1.2  oz.  of  silver  and  a  trace  of  gold. 

Sl.X-MILE    M0UNT.\IN. 

On  Six-mile  mountain,  which  lies  between  Six-mile  and  Four-mile  creeks,  many  claims 
have  been  staked ;  none  of  these  were  worked  during  the  past  year,  and  only  one — the  Erie 
group — was  visited  by  the  writer. 

This    group    consists    of    four  Crown-granted    claims,    distant    from 

Erie  Group.        Hazelton  about  five  miles,  from  which  it  is  reached  by  a  good  trail.     The 

.showings  on  this  property  are  found  at  and  near  the  contact  of  a  granitic 

intrusive  with  the  highly  metamorphosed  sedimentaries  of  the  Hazelton  group.     A  number  of 

open-cuts  in  different  places  expose  ore  which  would  seem  to  occur  in  a  rather  irregular  manner 

along  fault-planes  and  in  crushed  zones. 

One  vein  is  exposed  for  300  feet  by  a  large  cut  8  feet  wide  by  5  feet  deep.  On  this  vein 
there  are  two  shafts,  both  of  which,  however,  were  full  of  water.  One  would  appear  to  be 
about  20  feet  deep  and  the  other  at  least  50  feet.  This  vein  has  a  width  of  from  2  to  4  feet, 
consisting  for  the  most  part  of  a  silicious  gangue,  with  here  and  there  slight  amounts  of  galena 
and  zinc-blende.  No  samples  were  taken  from  this  property,  but  it  is  known  that  assays  of 
solid  galena  give  high  values  in  silver.  It  is  probable  that  there  is  some  grey-copper  in  this 
ore,  whicli  would  account  for  the  occasional  very  high  silver  assays  obtained.  Several  other 
strippings  and  open-cuts  have  been  made  to  uncover  the  vein  at  different  places. 
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One  liundred  feet  below  these  workings  a  crosscut  tunnel  was  started  to  cut  the  vein,  and 
is  now  in  200  feet.  This  tunnel  commences  in  the  altered  .sedimentflries,  and  is  in  these  rocks 
at  the  face.  In  places  it  cuts  through  iniartz-porphyry  dykes.  Tlic  tunnel  has  some  tlistance 
to  go  yet  before  it  can  strike  the  vein.     The  property  is  owned  by  Mr.  Kiiiiuan,  of  VaiRouver. 

XiNE-MiLE  Mountain. 

Nine-mile  mountain  lies  about  six  miles  in  an  air-line  to  the  north-ciist  of  Hazelton,  but 
by  trail  or  wagon-road  is  about  twice  that  distance.  The  mountain  is  a  somewhat  round- 
topped,  crescent-shaped  series  of  ridges,  indented  by  numerous  basins  which  are  the  heads 
of  small  creeks,  and  lying  between  the  Shegunia  and  Bulkley  rivers.  Tlie  highest  points 
reach  elevations  of  5,000  to  5,500  feet,  well  above  timber-line.  Many  claims  have  been 
staked  all  over  the  mountain,  but  the  most  important  centre  around  the  Silver  Cup,  in  the 
Silver  Cup  basin.  Several  trails  lead  to  this  basin,  but  a  wagon-road  has  now  been  built  up 
Two-mile  creek  and  onwards  for  some  distance ;  this  wagon-road  was  being  built  last  fall  and 
had  progressed  to  within  a  couple  of  miles  of  the  Silver  Cup  basin.  After  !ea\ing  two-mile 
creek  tliis  road  switchbacks  along  the  slope  of  Nine-mile  mountain  looking  down  into  the 
Shegunia  river,  and  will  eventually  pass  along  the  foot  of  Silver  Cup  basin,  following  along 
the  present  tiail.  The  road  thus  passes  below  all  the  more  important  claims,  the  woi-kings  of 
which  are  generally  on  the  steep  slope  up  from  the  road  ;  in  this  way  it  will  be  easy  for  the 
diflferent  properties  to  lower  their  ore  down  to  the  main  road  and  thence  out  to  Hazelton. 
Small  amounts  of  ore  from  this  camp  have  been  packed  out  on  horses,  but  very  little  could  be 
shipped  until  the  completion  of  the  wagon-road. 

The  Silver  Cup  group  consists  of  the  four  Crown-granted  claims — the 
Silver  Cup.  Silver  Cup,  Silver  Dollar,  Duke,  and  Duchess — all  staked  in  1909,  and  is 
owned  by  the  Silver  Cup  Mines,  Limited,  a  Prince  Rupert  company.  During 
the  past  summer  the  property  was  leased  by  the  Clothier  Brothers,  who  with  one  other  man 
were  at  work  when  the  camp  was  visited  by  the  writer  in  August.  Two  serviceable  log  houses 
have  been  built  on  the  property  some  little  distance  abo\e  the  foot  of  the  basin,  on  a  timbered 
ridge  at  an  elevation  of  3,800  feet.  The  claims  cover  a  large  part  of  the  basin,  while  the  main 
workings  lie  up  the  mountain  from  the  cabin  ;  three  of  the  tunnels  being  situated  on  a  very 
steep,  precipitous,  rocky  slope,  where  ropes  have  been  strung  along  rocky  ledges  to  afford  safer 
access.  This  site  is  rather  exposed  to  snowslides,  one  man  being  swept  away  and  killed  by  a 
slide  in  1910. 

The  formation  here  consists  of  heavily  bedded  quartzites  and  argillites,  in  places  having  a 
high  angle  of  dip.  A  large  area  of  intrusive  granodiorite  lies  to  the  west  and  north  which  is  of 
a  similar  nature  to  the  Rocher  Deboule  granodiorite,  and  which  is  responsible  for  the  fractur- 
ing and  mineralization  in  the  mountain.  The  general  type  of  ore-deposit  in  the  district  is  a 
more  or  less  true  quartz-fi)le<l  fissure- vein,  and  on  this  property  there  are  two  or  tliree  such  veins. 

Tlie  main  vein  is  developed  by  six  drift-tunnels,  which,  starting  with  No.  1  near  the  top 
of  the  mountain,  are  numbered  downwards  to  No.  5,  the  lowest  one  being  called  the  Duchess 
tunnel.  The  vein  cuts  the  mountain  in  a  direction  of  N.  30°  E.,  with  an  easterly  dip  of  about 
78  degrees,  cutting  the  sediments  oblitiuely.  It  runs  up  and  down  the  rocky  face  of  the  upper 
part  of  the  basin,  thus  giving  an  excellent  opportunity  for  adit  drift-tunnels. 

Xo.  1  Tunnel. — Tliis  tunnel  is  at  an  elevation  of  about  4,500  feet,  and  is  in  the  neighbour- 
hood of  200  feet  long.  The  \e\n  in  this  working  is  from  a  few  inches  up  to  2  feet  in  width, 
and  would  perhaps  average  10  inches  ;  in  places  it  carries  a  fair  pay-streak  of  ore  consisting  of 
galena,  iron  pyrites,  arsenopyrite,  stibnite,  and  zinc-blende.  A  sample  taken  at  the  face  where 
the  ore  is  6  inches  wide  assayed  :  Gol<l,  0.02  oz. :  silver,  -15.4  oz.  ;  lead,  33  per  cent.  ;  zinc, 
22.7  per  cent. 
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This  tunnel  has  not  been  worked  for  some  time,  and  at  the  time  of  visiting  it  the  mouth 
was  nearly  choked  up  with  snow  from  a  snowsHde  of  the  pre-s4ous  spring. 

A  number  of  small  normal  faults  along  the  bedding-planes  of  the  wall-rock  are  in  evidence 
in  the  tunnel,  but  as  these  only  have  a  throw  of  a  foot  or  two  they  do  not  cause  any  difficulty 
in  following  the  vein. 

Xo.  2  TiinneJ. — This  tunnel  was  being  worked  by  the  leasers,  and  contains  the  best  showing 
of  ore  on  the  property.  It  is  about  100  feet  lower  elevation  than  the  Xo.  1  tunnel,  and  is  in 
a  little  over  100  feet.  Small  faults  or  jogs  in  the  vein  are  common  in  this  working  also;  at 
the  face  the  vein  is  partly  cut  off  by  one  of  these,  only  showing  at  the  top.  Forty  feet  from 
the  portal  a  stope  has  been  started  upwards  on  the  vein,  which  was  up  25  feet,  plainly  showing 
the  step-like  character  of  these  faults.  The  vein  in  this  tunnel  is  from  1  to  3  feet  wide,  with 
a  fair  percentage  of  ore  throughout ;  one  place  was  seen  where  there  was  nearly  2  feet  of  solid 
ore,  while  in  the  stope  there  is  a  nice  shoot  of  ore.  About  10  tons  of  hand-sorted  ore  had  been 
taken  out  by  the  leasers,  and  they  expected  soon  tQ  have  a  car-load.  The  refusal  of  the  smelters 
to  take  ore  in  August,  however,  upset  their  plans,  and  it  is  believed  they  closed  down  shortly 
after  without  shipping  any  ore.*  A  sample,  intended  to  be  an  average  of  this  lot  of  ore, 
assayed:    Gold,  trace;  silver,  116  oz. ;  lead,  46.1  percent.;  zinc,  12.4  percent. 

Xo.  3  Tunnel. — This  working  is  80  feet  below  the  No.  2  tunnel.  It  was  run  in  on  a 
calcite  stringer,  supposed  to  be  the  vein,  for  some  distance ;  crosscutting  to  the  east  then  found 
the  vein,  and  this  was  drifted  on  in  both  directions,  but  failed  to  show  any  material  quantity 
of  ore. 

The  Nos.  4  and  5  tunnels  were  started  in  slide-rock  and  never  got  in  far  enough  to 
strike  the  vein,  and  are  now  caved  in. 

Duchess  Tunnel. — These  workings  are  much  lower  do^vn  the  hill,  being  at  an  elevation  of 
3,-500  feet  and  below  the  camp.  The  vein  here  has  a  strike  of  X.  5°  E.  and  a  dip  of  30  degrees 
to  the  east.  It  is  evident  that  the  country  here  has  faulted  and  slid  down  the  hill,  so  that  it 
is  hard  to  say  whether  or  not  this  is  the  same  vein  as  in  the  upper  showings,  although  it  may 
be.  From  the  broken  nature  of  the  ground  this  cannot  be  considered  a  promising  place  for 
long  ore-shoots. 

There  are  two  short  turmels  in  these  lower  workings,  a  short  distance  apart ;  the  upper 
one  apparently  having  followed  a  slip  plane  with  no  ore.  The  lower  one  follows  the  vein 
proper,  and  is  about  2.5  feet  long,  with  some  branches  starting  near  the  mouth  and  going  in  on 
the  dip  of  the  vein,  which  is  in  places  nearly  flat.  Some  ore  can  be  seen  throughout  the  vein, 
the  face  of  the  tunnel  showing  about  2  feet  of  mixed  gangue  rock  and  zinc-blende  and  a  little 
galena.  A  sample  across  18  inches  of  this  material,  which  was  probably  the  best  place  seen  in 
the  workings  assayed:  Gold,  0.06  oz. ;  silver,  92.2  oz. ;  lead,  14.9  per  cent.;  zinc,  11.6  per 
cent. 

On  the  Duke  claim  of  this  group,  which  lies  to  the  west,  another  vein  has  been  prospected 
bv  mwtns  of  a  drift-adit  150  feet  long,  known  as  the  Duke  tunnel.  This  vein  has  a  strike  of 
N.  30°  E.,  with  an  easterly  dip  at  about  75  degrees,  so  that  it  is  parallel  to  the  main  vein  as 
shown  in  the  upper  tunnels.  This  vein  is  also  cut  by  small  normal  faults  along  the  bedding- 
planes  of  the  argillites  in  which  it  occurs.  These  fault-planes  strike  about  north-east  and  dip 
to  the  north-west  at  about  30  degrees,  thus  giving  rise  to  step-like  jogs  in  the  vein.  Ten  feet 
from  the  end  of  the  tunnel  the  vein  has  disappeared  in  one  of  these  faults,  but  there  is  little 
doubt  that  it  could  be  soon  picked  up  again  by  swinging  to  the  east. 


*  Since  the  above  was  written  it  has  been  leame<l  that  a  car-load  of  ore  containing  23  tons  was  shipped 
before  the  vear  ended,  which  carried  about  140  oz.  of  silver  to  the  ton. 
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This  vein  is  similar  to  the  main  vein,  but  so  far  has  not  shown  nearly  as  much  mineral- 
ization. Sparing  amounts  of  galena  occur,  together  with  some  arsenical  pyrites  and  zinc- 
blende.  No  samples  were  taken,  as  the  actual  amount  of  ore  is  not  sufficient  to  be  of  much 
importance. 

Farther  up  the  ridge  and  about  west  of  Nos.  1  and  2  tunnels,  main  vein,  further  work 
consisting  of  five  open-cuts  and  one  crosscut  tunnel  20  feet  long  has  been  done.  At  this  point 
the  argillites  are  tilted  very  steeply  to  the  west,  and  slight  mineralization  has  taken  place 
along  the  bedding-planes  and  also  in  some  cross-fractures;  arsenical  iron  and  zinc-blende  are  in 
evidence,  but  no  galena  was  noticed.     These  showings  are  not  of  much  importance. 

To  the  east  of  the.  Silver  Cup  group  there  is  a  claim  owned  by  Duke  Harris,  the  name  of 
which  the  writer  was  unable  to  learn.  An  open-cut  on  this  property  10  feet  long,  with  a 
10-foot  face,  shows  a  nice-looking  vein  up  to  2  feet  in  width.  A  sample  taken  across  18  inches 
of  the  best-looking  ore  assayed  :     Gold,  0.0-3  oz.  ;  silver,  163.6  oz. 

This  claim,  which  is  owned  by  Geo.  T.  Stewart,  of  Hazelton,  and 
Silver  Bell.  partner,  is  located  to  the  west  of  Duke  Harris's  claim.  On  this  claim  the 
contact  between  the  sedimentary  measures  of  the  Hazelton  group  with  the 
granodiorite  can  be  seen,  while  numerous  dykes  radiate  out  into  the  older  rocks.  There  are 
no  definite  well-defined  leads  on  this  claim,  but  there  is  considerable  mineralization  along 
irregular  fractures  in  the  quartzites  and  argillites.  These  stringers  are  from  1  to  6  inches 
wide,  and  in  places  are  filled  with  solid  galena  and  stibnite.  A  selected  specimen  of  the  ore 
assayed  72.4  per  cent,  lead  and  160  oz.  in  silver,  with  a  trace  of  gold. 

Practicallj'  no  work  has  been  done  on  these  showings,  which  are  along  the  face  of  a  very 
steep  part  of  the  mountain,  but  they  would  seem  to  be  worth  developing  to  some  extent. 

The  Sunrise  group  of  four  claims  lies  over  the  ridge  of  the  Silver  Cup 
Sunrise  Group,  basin  to  the  east,  in  another  small  basin.  The  property  is  owned  by 
Hazelton  people.  The  formation  here  is  entirely  granodiorite.  On  the 
surface  there  is  no  very  distinct  vein,  but  a  wide  shattered  zone  in  the  granodiorite,  which  is 
to  some  extent  mineralized  with  galena,  zinc-blende,  stibnite,  and  iron  sulphides.  The  main 
open-cut  is  75  feet  long  and  from  4  to  10  feet  deep,  and  there  are  several  irregular  streaks  of 
ore  which,  taken  together,  make  a  very  good  showing.  A  sample  was  chipped  out  across  5 
feet  at  the  best-looking  place  in  the  cut,  and  this  as.sayed  24.2  per  cent,  lead,  5.2  per  cent, 
zinc,  and  49.8  oz.  silver. 

One  man  was  at  work  on  the  property,  getting  out  sufficient  ore  to  make  up  a  car-load 
shipment  with  some  that  had  been  taken  out  some  yeai's  before.  All  this  ore  is  carefully  hand- 
sorted,  so  as  to  ship  practically  nothing  but  solid  sulphide.  It  is  believed,  however,  that  this 
ore  was  not  shipped  during  the  past  year,  as  in  August  and  September  the  smelters  refused  to 
take  this  class  of  ore.  Nearly  a  car-load  was  ready  when  the  property  was  visited  on  August  5th. 
A  selected  sample  of  the  ore,  which  will  represent  approximately  the  hand-sorted  ore,  assayed  : 
Gold,  trace  ;  silver,  86  oz.  ;  lead,  61.6  per  cent.  ;  zinc,  7.5  per  cent. 

There  are  some  other  open-cuts  above  this  which  show  fractures  in  the  grano-diorite 
reddened  with  iron  oxide,  but  no  ore  of  any  importance. 

Below  the  main  workings  there  are  two  crosscut  tunnels,  neither  of  which,  however, 
reached  the  vein.  The  upper  one  is  in  about  50  feet,  with  a  right-angle  crosscut  50  feet 
farther.  The  only  thing  to  be  seen  in  this  working  is  a  streak  of  quartz  4  inches  wide.  The 
lower  tunnel  is  in  25  feet,  hut  did  not  strike  anj'  ore. 
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The  Lead  Kin//  claim  lies  about  half  a  iiiilo  to  the  east  of  the  Sunrise, 
Lead  King.  at  an  elevation  of  4,500  feet.  The  mine  caliiiis  arc  in  a  little  meadow 
some  distance  below  the  mine-workings.  The  (list  showing  seen  was  a 
small  stringer,  4  to  6  inches  wide,  carrying  galena  and  zinc-blende,  exposed  in  an  open-cut. 
Below  this  a  crosscut  tunnel  has  been  driven  wliich,  apparently,  cuts  the  stringer  at  a  point 
15  feet  in,  and  then  continues  for  another  50  feet.  A  drift  has  been  run  on  the  stringer  for 
30  feet  from  where  it  was  cut  in  the  tunnel.  All  the  rock  on  both  walls  is  granodiorite,  and 
no  ore  of  an^-  account  can  be  seen. 

One  thousand  feet  to  the  south,  another  vein  is  exposed  which  is  from  3  to  4  feet  in 
width.  It  is  dipping  to  the  west  at  30  degrees,  and  on  it  a  flat  incline  has  been  sunk.  Tliis 
was  full  of  water,  but,  as  far  as  could  be  seen,  the  vein  looked  promising."  A  sample  of  selected 
oi-e  taken  from  the  ore-dump  at  this  point  assayed  26.7  per  cent,  lead,  31.7  per  cent,  x.iiic,  and 
33.4  oz.  of  silver,  with  a  trace  of  gold. 

On  this  claim  the  granodiorite  is  much  shattered,  and  the  ore  occurs  along  slickcnsirled 
fractures  instead  of  in  true  veins.  There  are  said  to  be  other  showings  than  those  just 
described,  and  a  tunnel  100  feet  long. 

A  shipment  of  5  tons  of  ore  was  made  from  this  property  in  1909.  No  work  has  lieen 
done  on  the  property  for  the  past  two  years. 

This  group  consists  of  the  Silver  Pick,  Silver  Leaf,  and  Sih-er  Trust 
Silver  Pick         claims,  and  is  owned  by  W.  Fred  Brewer,   Hazelton.     These  claims   were 
Group.  staked  in  1910  and  lie  to  the  east  of  the  Lead  King.     Only  one  claim,  the 

Silver  Trust,  was  visited  by  the  writer,  and  on  this  a  tunnel  20  feet  long  was 
seen.  This  shows  a  vein  striking  N.  12°  E.  and  dipping  to  the  east  at  about  30  degrees,  which 
is  about  2  feet  wide,  and  carries  in  places  an  8-inch  streak  of  ore  consisting  of  galena,  zinc- 
blende,  and  iron  sulphides.  The  vein  is  apparently  cut  off  at  the  face  by  a  slight  fault. 
A  sample  of  selected  ore  assayed  :  Gold,  trace;  silver,  58  oz.  ;  lead,  39.6  per  cent.;  zinc, 
21.6  per  cent.     There  are  said  to  be  good  showings  on  the  other  two  claims  on  this  group. 

When  the  wagon-road  is  completed  into  this  camp,  there  seems  no  reason  why  several  of 
the  properties  in  this  camp  would  not  pay  to  work  in  a  small  way  by  leasers. 

Mud  Creek. 

Mud  creek  heads  on  the  eastern  side  of  Eocher  Deboule  mountain  and  flows  into  the  Bulkley 
river  about  ten  miles  above  New  Hazelton.  The  ]\'o>ider  and  Black  Prince  groups  are  situated 
at  the  head  of  this  creek,  and  were  bonded  in  1913  by  a  syndicate  of  Spokane,  Wash.,  and 
Wallace,  Idaho,  with  O.  B.  Wallace  as  manager.  Preliminary  prospecting-woik  was  com- 
menced in  1914  and  continued  until  the  outbreak  of  the  war,  when  everything  was  stopped. 

The  formation  is  granodiorite  and  th('  ore-bodies  similar  to  those  on  the  other  slope  of  the 
mountain  ;  the  ore-minerals  are  chalcopyrite,  galena,  and  iron  sulphides.  Some  molybdenite 
and  wolframite  are  also  reported. 

When  the  writer  was  in  Hazelton  a  trail  to  the  property  was  being  constructed,  but  was 
not  finished.  A  visit  was  not  made  to  the  property,  as  Mr.  Wallace  was  sick,  and,  further, 
he  reported  that  comparatively  little,  excepting  surface  showings,  could  be  seen. 

Telkwa. 

The  town  of  Telkwa  is  situated  on  the  Grand  Trunk  Pacific  Railway  at  the  confluence  of 
the  Bulkley  and  Telkwa  rivers.  It  is  on  the  east  bank  of  the  Bulkle)',  the  railway  and  railway- 
station  being  on  the  west  bank.  The  adjoining  town  of  Aldermere  lies  on  the  bench  behind 
Telkwa  and  about  half  a  mile  away.     Both  places  are  small ;  Telkwa  consisting  of  a  hotel, 
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postofiBce,  three  stores,  and  some  thirty  to  forty  houses.  Four  miles  below  Telkwa  and  the 
same  distance  above  it  the  railway  has  put  in  stations  known  as  Tatlow  and  Hubert  respectively. 
The  former  "town"  is  nothing  but  a  flag-station  at  which  trains  rarely  stop,  while  the  latter 
boasts  a  few  buildings,  etc.  In  theory,  the  railway  company  does  not  recognize  Telkwa,  as 
tickets  cannot  be  bought  to  that  point,  but  must  be  taken  to  the  next  station  beyond;  actually, 
however,  Telkwa  is  the  central  point,  and  will  without  doubt  continue  to  grow  at  the  expense 
of  its  near-by  rivals. 

Ten  miles  down  the  track  from  Telkwa,  towards  Hazelton,  is  the  town  of  Smithers,  a 
di^^sional  point  on  the  railway.  This  is  quite  a  pretentious  little  town  with  graded  streets 
and  good  buildings,  but  the  first  building  boom  would  seem  to  have  anticipated  the  needs  of 
the  town  for  some  time  to  come. 

It  is  said  to  be  the  intention  of  the  railwaj'  company  to  make  this  an  important  divisional 
point,  with  extensive  shops  and  yards.  This,  with  the  natural  resources  of  farming  and 
mining  in  the  vicinity,  should  ensure  a  steady  growth  for  the  place.  The  town  is  unfortunately 
situated  on  swampy  ground,  thus  necessitating  large  drainage-sewers  along  the  streets,  which 
are  filled  with  semi-stagnant  water  and  lend  an  unattractive  feature  to  an  otherwise  pleasant 
place.  Amongst  other  things,  the  town  has  a  modern  and  up-to-date  hotel  run  by  the  Carr 
Brothers. 

The  Bulkley  valley  has  a  varying  width  of  from  two  to  ten  miles  and  the  elevation  at 
Telkwa  is  1,700  feet.  The  present  river-channel  is  cut  into  the  old  valley-level  for  a  depth  of 
100  to  200  feet,  and  in  many  places  runs  through  rock-walled  canyons.  It  is  a  wild  unnavig- 
able  stream  which  has  a  sharp  fall  for  such  a  large  river.  In  many  places  there  are  small 
lakes  occupying  the  rim  of  the  old  glacial  valley,  which  are  now  well  above  the  present  river- 
level.  It  is  evident  that  the  modern  river-channel  is  the  result  of  a  recent  Post-Glacial  uplift 
which  has  given  new  erosion  power  to  the  stream. 

The  Bulkley  valley  contains  a  good  deal  of  land  suitable  for  mixed  farming,  but  as  yet 
the  actual  production  is  slight.  With  the  advent  of  adequate  railway  transportation,  however, 
the  future  should  see  considerable  agricultural  development. 

The  town  of  Telkwa  is  the  central  point  for  a  number  of  mining  camps,  most  of  which 
are  as  yet  in  the  development  stage.  To  the  south  are  Hunter,  Howson,  and  Hankin  basins  : 
to  the  west  is  Hudson  Bay  mountain  and  the  Zymoetz  River  coal-fields  ;  and  to  the  east  lies 
the  Babine  range.  Some  of  these  camps  are  considerable  distances  away,  but  the  writer  found 
that  Telkwa  was  a  very  convenient  centre  from  which  to  examine  the  country. 

As  was  pre^dously  stated,  this  mineral  and  coal  section  has  been  examined  and  reported 
on  by  W.  W.  Leach  and  W.  F.  Robertson  in  considerable  detail  in  past  years.  Since  the  last 
report  of  Mr.  Robertson  in  1911  there  has  not  been  a  great  deal  of  development,  but  during 
the  early  months  of  1914  several  small  shipments  of  ore  were  made.  The  curtailment  of 
smelting  operations  by  the  commencement  of  the  European  war  in  August  put  a  stop  to  these 
ore  shipments,  but  it  is  probable  that  more  ore  will  be  shipped  during  the  winter  months.  As 
the  writer's  time  was  limited,  only  a  small  proportion  of  the  properties  could  be  visited  ;  as  a 
rule,  those  examined  were  properties  on  which  new  work  had  been  done  since  the  last  report 
by  Mr.  Robertson  in  1911. 

Coal  ox  the  Headwaters  of  the  Zymoetz. 

The  Zymoetz  river  rises  in  a  low  divide  between  the  Skeena  and  the  Bulkley  rivers, 
taking  its  source  from  Zymoetz  and  other  small  lakes  which  lie  on  the  south-west  flank  of 
Hudson  Bay  mountain.  It  flows  westerly  for  about  twenty  miles,  then  nearly  southerly 
for  twenty-two  miles,  and  then  westerly  again  for  nineteen  miles,  joining  the  Skeena  river  at 
Copper  City.     W.  M.  Brewer  proceeded  up  the  river  from  Copper  City  and  examined  a  num- 
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ber  of  mineral  claims  along  this  river,  including  a  deposit  of  hrematite  iron  ore  at  the  head- 
waters of  one  branch  of  the  river  which  comes  in  from  the  east.  Tiie  writer  went  in  by  pack- 
trail  from  Telkwa  to  examine  the  coal  claims  on  Coal  creek,  a  small  tributary  of  the  Zymoetz 
which  joins  the  river  a  few  miles  below  Zymoetz  lake,  and  on  the  way  out  inspected  a  number 
of  claims  on  Hudson  Bay  mountain. 

The  trail  from  Telkwa  starts  from  a  point  on  the  wagon-road  half-way  between  Telkwa 
and  Smither.s,  and  immediately  ri.ses  on  to  the  bench  land  lying  between  the  Bulkley  river  and 
Hudson  Bav  mountain.  From  here  the  trail  follows  along  comparatively  level  land  which 
forms  the  diviile  between  the  Bulkley  river  and  Pine  creek,  a  tiibutary  of  the  Telkwa  river  ; 
this  bench  land,  which  extends  for  some  distance,  lies  to  the  south-west  of  Hudson  Bay 
mountain.  The  trail  continues,  skirting  around  the  base  of  that  mountain  and  reaches  the 
divide  between  the  headwaters  of  Fine  creek  and  the  Zymoetz  river  ;  this  divide  is  also  very 
flat  and  is  occupied  by  three  lakes — namely,  Aldrich,  Denis,  and  Zymoetz.  Aldrich  and 
Denis  lakes  are  quite  small,  while  Zymoetz  lake  is  about  five  miles  long  by  one  mile  wide. 
The  Zvmoetz  river  has  a  very  easy  gradient  for  some  distance,  but  where  it  turns  south  it 
falls  very  rapidly.  The  trail  follows  along  the  north  side  of  the  Zymoetz  river  to  where  Coal 
creek  (now  called  Chettleburgh  creek)  comes  in  about  nine  miles  below  Zymoetz  lake,  and  then 
turns  up  to  the  coal  camp  situated  five  miles  up  the  creek  from  the  river.  The  greatest  eleva- 
tion attained  on  the  trail  is  3,000  feet  on  Silver  Creek  flats  just  beyond  Aldrich  lake. 

The  coal  formation  is  first  seen  where  the  trail  crosses  Sandstone  creek  about  four  miles 
before  coming  to  Coal  creek,  but  it  is  not  known  to  be  continuous  throughout  this  distance. 
The  writer  was  not  able,  in  the  time  available,  to  accurately  determine  the  boundaries  of  this 
sedimentary  formation,  but  roughly  it  occupies  an  area  of  about  five  miles  long  by  two  miles 
wide,  and  is  possibly  considerably  greater.  The  coal-measures  are  well  exposed  up  and  down 
Coal  creek,  which  cuts  across  the  formation  for  a  distance  of  at  least  three  miles.  The  rocks 
in  the  series  are  conglomerates,  coarse  gritty  sandstones,  shales,  often  carrying  large  nodules, 
and  coal-seams.  The  measures,  as  a  rule,  dip  at  comparatively  low  angles,  but  are  flexed  and 
.slightly'  faulted  so  as  to  have  quite  different  dips  and  strikes  at  different  points.  No  very  large 
faults  were  noted ;  none  that  would  be  at  all  serious  in  mining  operations. 

Copper  River  Coal  Syndicate. 

The  Copper  River  Coal  Syndicate,  which  is  a  subsidiary  company  of  the  North  American 
Security  Company,  and  for  whom  the  National  Finance  Company,  Vancouver,  is  fiscal  agent, 
owns  seventy-five  coal  claims,  twenty  of  which  are  surveyed,  staked  on  the  coal  formation 
occurring  on  Coal  creek.  Coal-croppings  were  first  discovered  on  Coal  creek,  and  at  first  but 
two  small  sejims  were  discovered  ;  prospecting,  however,  eventually  discovei'ed  five  seams,  all 
close  together.  These  five  seams  are  not  quite  parallel  in  strike  and  dip,  but  the  differences 
that  are  to  be  seen  are  probably  caused  by  the  crumpling  of  the  measures  or  irregularities  in 
their  original  deposition.  A  short  distance  below  the  No.  1  seam,  which  is  the  lowest  strati- 
graphically,  and  also  the  lowest  in  position  on  the  creek,  an  igneous  intrusive  rock  cuts  across 
the  coal-measures.  From  the  nature  of  its  occurrence  it  would  seem  as  if  this  body  of  rock 
was  younger  than  the  coal-measures,  but  the  absence  of  any  contact  action  on  the  sedimentary 
measures  makes  the  former  conclusion  doubtful.  In  the  event  of  it  being  older  than  the  coal- 
measures  it  would  mean  that  erosion  had  at  this  point  exposed  the  floor  on  which  the  coal- 
measures  rest,  and  the  further  conclusion  would  follow  that  in  this  locality  no  very  considerable 
thickness  of  sedimentary  rocks  could  be  expected.  This  igneous  rock  has  a  width,  as  exposed 
where  the  creek  crosses  it,  of  600  feet  or  more ;  below  this  the  coal-measures  again  come  in, 
the  bottom  measure  Vieing  a  coarse  conglomerate,  and  where  it  is  in  contact  with  the  igneous 
rock  no  baking  or  metamoqjhic  action  is  visible. 
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Below  the  igneous  rock  the  coal-measures  are,  to  some  extent,  distorted,  and  the  dips  and 
strikes  change  quickly  in  a  short  distance,  and  are  quite  different  from  those  where  the  coal- 
seams  are  exposed  farther  up  the  creek.  The  writer  made  a  vertical  section  of  the  measures, 
includin"-  the  coal-seams,  which  represents  the  conditions  where  the  seams  are  exposed  up  and 
down  the  creek.  Owins;  to  the  irregularities  of  dip  and  strike  of  the  seams,  this  section  would 
varv  considerably  at  diflerent  places ;  this  diflerence  is  most  noticeable  with  respect  to  seams 
Xos.  1  and  2.  On  one  side  of  the  creek  these  seams  are  within  15  feet  of  each  other,  but  on 
the  other  side  it  is  apparent  that  they  are  at  least  90  feet  apart,  and  that  erosion  has  removed 
the  Js^o.  2  or  upper  seam.  In  making  up  the  section  an  average  has  been  taken  which  it  is 
believed  approximately  represents  the  true  condition.  This  section  and  map  showing  positions 
of  seams  and  tunnels  is  included  in  this  report. 

The  diflerent  seams  have  been  prospected  by  drift-tunnels  after  the  preUminary  surface 
work  of  exposing  them  had  been  done.  No  work  was  done  during  the  past  year  ;  the  last  work 
which  was  done  on  the  property  being  the  taken-in  of  a  diamond-drill  during  the  winter  of 
1913.  This  drill  was  taken  in  over  a  rough  sleigh-road  in  the  winter-time,  but  has  not  yet  been 
erected  for  operation. 

The  following  is  a  description  of  the  coal-seams  : — 

iVb.  1  Seam.— This  is  the  largest  seam  on  the  property  and  is  the  lowest  stratigraphically 
in  the  coal  horizon.  It  was  first  explored  and  opened  up  by  means  of  a  drift-tunnel  178  feet 
long  on  the  east  side  of  Coal  creek,  7-3  feet  above  the  creek-bottom.  The  strike  of  the  seam  is 
N.  38°  E.,  with  an  average  dip  of  24  degrees  to  the  north-west ;  the  dip  varies  in  the  tunnel 
from  20  to  3-5  degrees.  The  roof  consists  of  alternating  bands  of  clay  and  coal,  while  the  floor 
is  shale.  The  seam  is  practically  constant  in  thickness,  and  at  the  face  it  was  measured  and 
sampled  as  follows  :  Starting  from  the  floor,  there  is  1  foot  of  dirty  coal,  then  6  feet  of  clean 
coal,  7  inches  of  clay,  3  feet  of  clean  coal,  and  above  alternating  layers  of  coal  and  clay  from 
6  inches  to  1  foot  in  thickness.  The  seam  thus  contains  two  sections  of  commercial  coal,  the 
bottom  coal  (6  feet  thick)  and  the  top  coal  (3  feet  thick)  divided  by  a  clay -parting  7  inches 
thick.  In  this  bottom  and  top  coal  there  are  a  few  very  small  seams  of  clay  from  ;|  to  i  inch 
in  thickness,  but,  as  these  would  be  included  in  mining,  the  samples  were  taken  to  include 
them,  and  thus  a  fair  average  of  the  coal  as  it  would  be  mined  was  obtained.  At  right  angles 
to  the  dip  there  are  occasional  cross-fractures  which  contain  calcite  stringers  \  inch  in  thick- 
ness, but  these  are  not  numerous  enough  to  make  any  appreciable  diflerence.  The  following 
are  the  analyses  of  samples  from  this  seam  (top  coal  (A)  and  bottom  coal  (B) ) : — 

(A.)  (B.) 

Per  Cent.  Per  Cent. 

Moisture 3.3  3.9 

Volatile  combustible  matter 34.5  31.2 

Fixed  carbon 56.1  55.1 

Ash 6.1  9.8 

100.0  100.0 

Coking Fair.  Fair. 

This  seam  has  also  been  prospected  by  a  crosscut  tunnel  running  easterly  from  the  ci-eek- 
level  which  strikes  the  coal  at  about  158  feet ;  no  further  work  having  been  done  beyond  this 
point.  The  seam  where  cut  is  75  feet  below  the  upper  tunnel  and  is  almost  identical  in  ap- 
pearance ;  the  bottom  and  top  coal  and  various  clay-seams  being  all  in  evidence  in  the  same 
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relation  to  one  another  as  in  the  upiier  tunnel.     Samples  taken  of  the  top  eoiil  (A)  iiud  the 

bottom  coal  (B)  have  the  following  analyses  : — 

(A.)  (B.) 

Per  Cent.  Per  Cent. 

Moisture 2.4  3.3 

Volatile  combustible  matter 36.7  31.9 

Fixed  carbon 56.2  52.8 

Ash 4.7  12.0 

100.0  100.0 

Coking Fair.  Fair. 

A  section  of  this  seam  and  also  all  the  others  is  appended  to  this  report. 

y^o.  2  Seam. — This  seam  lies  about  GO  feet  stratigi'aphically  above  the  No.  1  seam.  It  is 
developed  by  a  drift-tunnel  160  feet  long  which  goes  through  a  small  hill  and  comes  out  on  the 
other  side  on  Balsam  creek.  The  coal  in  this  seam  is  quite  similar  to  that  in  No.  1  seam,  but 
is  apparently  a  better  coking-coal  ;  it  is  a  fu-m,  compact  coal,  and  evidence  of  this  is  very 
clearly  shown  by  the  fact  that  pieces  of  coal  2  and  3  feet  square,  taken  out  in  driving  the 
tunnel,  have  lain  on  the  dump  for  four  years  exposed  to  the  weather  and  do  not  as  yet  show 
signs  of  disintegration. 

This  seam  can  also  be  divided  into  top  and  bottom  coal ;  the  top  coal  being  37  inches 
thick,  including  a  4-inch  clay-parting,  10  inches  from  the  roof,  while  the  bottom  coal  is  32 
inches  thick,  including  a  2-inch  clav-parting.  Between  these  bands  of  coal  there  is  141  inches 
of  clay  with  a  little  coal,  which  would  be  all  waste.  Sample  (A)  in  the  following  analyses  is 
across  33  inches  of  the  clean  top  coal,  excluding  the  4-inch  parting,  and  sample  (B)  is  the 
bottom  coal  across  32  inches,   including  the  2-inch  clay-parting,  which  was  taken  into  the 

sample  as  it  could  hardly  be  excluded  in  mining. 

(A.)  (B.) 

Per  Cent.  Per  Cent. 

Moisture 3.1  3.1 

Volatile  combustible  matter 31.3  31.4 

Fixed  carbon 55  . 3  51.0 

Ash 10.3  14.5 

100.0  100.0 

Coking Fair.  Poor. 

These  two  seams  are  the  only  ones  which  are  of  sufficient  size  to  be  considered  of  commercial 
value. 

No.  3  Seam. — This  seam  lies  28  feet  stratigraphically  above  No.  2  seam.  It  is  developed  by 
a  tunnel  161  feet  long  driven  on  the  seam,  commencing  on  the  outcrop  on  the  east  side  of 
Coal  creek.  Another  opening  called  the  B  level  and  connected  to  the  first  by  a  crosscut  had 
been  made,  but  these  latter  workings  are  now  caved  in.  The  strike  of  this  scam  is  N.  32°  E. 
and  it  dips  at  about  26  degrees  to  the  north-west.  The  seam  is  3  feet  1 1  inches  wide,  including 
a  clay-parting  in  the  centre  of  4  inches.  A  sample  taken  across  this  seam,  but  excluding  the 
4-inch  clay-parting  in  the  centre,  had  the  following  analysis.:  Moisture,  2.5  per  cent. ;  volatile 
matter,  31.7  per  cent.  ;  fixed  carbon,  58.4  percent.  ;  ash,  7.4  per  cent.  ;  coking  qualities,  fair. 

A'o.  Jf  Seam. — This  is  a  narrow  seam  of  somewhat  impure  coal  outcropping  in  the  bed  of 
Coal  creek  a  short  distance  above  the  No.  3  seam.  It  has  a  thickness  including  a  4-inch  clay- 
band  iu  the  centre,  of  22  inches,  and  has  a  shale  roof  and  a  band  of  fireclay  on  the  floor.  A 
tunnel,  starting  a  few  feet  above  the  water-level,  has  been  driven  in  84  feet  along  the  course 
14 
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of  the  seam  which  strikes  N.  48°  E.  aud  dips  at  33  degrees  to  the  uorth-west.  A  sample 
taken  at  the  face,  but  excluding  therefrom  the  central  clay-parting,  had  the  follow-ing  analysis: 
Moisture,  2.4  per  cent.  ;  volatile  combustible  matter,  29.5  per  cent.  ;  fixed  carbon,  50.7  per 
cent. ;  ash,  17.4  per.  cent.  ;  coking  qualities,  poor. 

Xo.  5  Seam. — No.  5  seam  outcrops  farther  up  the  creek  from  No.  4,  at  which  point  a 
tunnel  has  been  driven  in  on  it  for  a  distance  of  112  feet.  The  seam  strikes  N.  40°  E.  and 
has  a  westerlj-  dip  of  28  degrees,  with  a  nearly  constant  thickness  of  2  feet :  a  sample  from 
near  the  face  having  the  following  analysis :  Moisture,  2.4  per  cent.  ;  volatile  combustible 
matter,  32.6  per  cent. ;  fixed  carbon,  47  percent.  ;  ash,  18  percent.  ;  coking  quaUties,  poor. 

So  far  as  is  known,  none  of  these  seams  crop  out  on  the  surface  anywliere  but  along  the 
short  section  exposed  on  Coal  creek  ;  in  any  case,  no  work  has  been  done  elsewhere,  although 
a  lot  of  exploratory  prospecting  for  coal-outcrops  has  been  done  all  over  the  company's  property. 
Farther  down  the  creek  and  at  one  place  above  the  workings  there  are  narrow  seams  of  coal, 
but  these  are  of  no  importance.  The  value  of  the  field  is  entirely  dependent  on  seams  Nos.  1 
and  2,  as  the  others  are  not  of  sufficient  size  to  be  considered  of  commercial  value. 

The  analyses  of  samples  from  the  large  seams  show  the  coal  to  be  of  a  good  bituminous 
grade,  suitable  for  steaming  or  domestic  purposes  ;  the  ash  content  is  as  low  as  the  average  of 
coals  mined  and  sold  in  the  Province.  The  coking  quality  of  this  coal  is  only  fair,  but  a  coke 
could  be  made  from  it,  and  possibly  in  a  suitable  type  of  oven  a  coke  good  enough  for  metal- 
lurgical purposes  could  be  produced. 

With  the  amount  of  development  so  far  done,  it  is  not  possible  to  estimate  any  very  large 
tonnage  of  coal  as  being  proven,  but  if,  as  seems  reasonable  to  suppose,  the  seams  are  continuous 
throughout  the  sedimentarj'  formation,  then  a  considerable  tonnage  of  probable  coal  exists. 

As  was  previously  noted,  a  diamond-drill  was  taken  into  the  property,  but  has  not  yet 
been  assembled.  The  next  step  in  the  development  of  the  propert}'  should  be  by  means  of 
extensive  drilling  to  prove  the  continuity  of  the  seams  throughout  the  sedimentary  formation. 
The  drill  is  fitted  to  go  to  a  depth  of  2,000  feet,  which  is  quite  sufficient  to  test  the  property 
thoroughly.  The  drill  is  at  present  lying  at  a  place  three-quarters  of  a  mile  north-west  of  the 
workings  in  Coal  creek,  where  it  had  been  intended  to  commence  drilling.  The  manager 
estimates  that  the  drill  should  strike  the  coal  at  a  depth  of  1,200  feet  at  this  point. 

The  nearest  point  to  this  coalfield  on  the  line  of  the  Grand  Trunk  Pacific  Railway  isj 
Telkwa,  a  distance  of  at  least  thirty-five  miles.     It  is  obvious,  then,  that  the  exploitation  ofj 
this  coal  cannot  be  accomplished  without  the  building  of  a  branch  railway-line  into  the  field^ 
A  route  for  such  a  railway  is  possible  up  the  Telkwa  river  to  Pine  creek,  and  then  up  this' 
stream  to  the  divide,  and  thence  down  the  Zj-moetz  river.     This  railway  would  be  compara- 
tively easy  and  inexpensive  to  build,  as  the  country  is  nearly  level,  with  only  a  slight  grade 
up  the  rivers.     It  would  be  about  forty  miles  in  length,  and  would  also  bring  the  claims  on 
the  southern  slope  of  Hudson  Bay  mountain  into  touch  with  railway  transportation. 

The  property  of  the  Copper  River  Coal  Syndicate  would  ha\  e  to  be  developed  to  a  very 
much  greater  e.vtent  than  it  is  now  before  the  expense  of  putting  in  such  a  railway-line  would 
be  seriously  considered.  A  large  tonnage  of  coal  will  have  to  be  definitely  proven  before  the 
construction  of  such  a  road  would  be  warranted.  A  comparatively  small  expenditure  on 
diamond-drilling  would  prove  the  continuity  of  the  seam.s,  and,  in  the  opinion  of  the  writer, 
this  is  the  line  of  development  which  the  company  should  pursue  in  future. 

A  market  for  this  coal  would  be  provided  by  the  Grand  Trunk  Pacific  Railway  and  by 
the  domestic  demand  throughout  the  district.  If  it  was  found  that  a  suitable  coke  could  be 
made,  the  smelters  on  the  Coast  would  be  probable  purchasers.     So  far  as  they  are  at  present 
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developed,  tliere  is  no  otlier  coalfield  <along  the  route  of  the  Orand  Trunk  Pacific  in  British 
Columbia  which  is  as  promising  as  a  source  of  coal,  and  there  is  certainly  none  of  them  that 
have  as  yet  reached  the  productive  stage.  With  the  development  and  growth  of  this  northern 
country,  there  is  bound  to  be  an  increasing  demand  for  coal,  and  it  seems  rejisoiialile  to  su|i]iosc 
that  a  cojil-mine  in  the  centre  of  the  district  could  compete  successfully  with  coal  brought  in 
from  Vancouver  Island  and  the  Prairies,  which,  at  present,  are  the  sources  of  supply. 

Hudson  Bay  Mountain. 

Hudson  Bay  mountain  is  an  isolated  mountain  mass  lying  between,  and  forming  the 
divide  of  the  watershed  between,  the  Bulkley  and  Zymoetz  rivers ;  it  is  about  twenty  miles 
long  by  ten  miles  wide  and  is  roughly  oval  in  contour.  The  mountain  is  rugged  and  a  con- 
siderable part  of  it  lies  above  timber-line ;  tlie  central  peak  rises  to  over  9,000  feet.  Many 
claims  have  been  staked  on  different  parts  of  the  mountain,  perhaps  the  most  important  camp 
being  on  the  -southern  slope,  which  rises  from  the  Pine-Zymoetz  divide.  As  before  noted,  the 
trail  from  Telkwa  to  the  Zymoetz  River  coalfields  passes  around  this  side  of  the  mountain, 
passing  over  Silver  Creek  flats  at  the  mouth  of  Silver  creek.  From  this  flat,  which  is  a 
beautiful  camping-place  with  abundance  of  horse-feed,  excellent  water,  and  good  fishing  in  the 
neighbourhood,  trails  lead  oft"  up  the  mountain-side  to  the  various  mineral  claims. 

This  camp  is  also  connected  by  a  good  trail  with  Smithers.  the  new  town  on  the  railway- 
line.  During  the  past  summer  a  rough  wagon-road  was  cut  out  and  partly  constructed,  which 
closely  followed  this  trail.  This  road  was  sufliciently  completed  to  form  a  sleigh-road  on  which 
ore  could  be  hauled  out  in  the  winter. 

Geology  of  Southern  Slope  of  Hudson  Bay  Mountain. 

Hudson  Bay  mountain  consists  mainly  of  bedded  volcanic  and  sedimentary  rocks  belong- 
ing to  the  Hazelton  group.  It  is  intruded  by  a  central  core  of  quartz  porphyry,  and  from  this 
core  numerous  dykes  radiate  in  all  directions.  These  dykes  have  shattered  the  mountain  and 
provided  the  channels  by  means  of  which  mineral-bearing  solutions  have  followed  later.  The 
ore-bodies  occur  along  the  walls  of,  and  sometimes  in  the  body  of,  the  dykes.  The  ore-bodies 
are  of  the  replacement  type,  the  wall-rock  having  been  dissolved  out  and  replaced  by  metallic 
sulphides.  Very  Uttle  true  quartz  can  be  seen,  the  gangue  consisting  mainly  of  altered  and 
siUcified  wall-rock.  The  minerals  present  are  galena,  zinc-blende,  pyrite,  arsenopyrite,  pyrrho- 
tite,  and  a  little  grey -copper,  and  the  values  are  in  silver  and  lead.  Gold  values  as  a  rule  are 
small,  or  absent  altogether. 

The  Coronado  group  of  claims  lies  up  the  hill  a  short  distance  above 

Coronado  Group.    Silver  Creek  flat  and  onh'  half  a  mile  from  the  main  trail.     The  property 

consists  of  two  claims  and  a  fraction,  and  is  owned  by  R.  J.  McDonnell, 

Jim  Halley,  and  others.     The  claims  are  all  below  the  timber-line  at  elevations  from  .3,000 

to  3,.500  feet.     A  comfortable  camp  with  cook-house  and  bunk-houses  has  been  ei-ected. 

The  main  vein  on  this  property  has  been  traced  on  the  surface  for  at  least  800  feet,  and 
is  developed  by  means  of  adit  drift-tunnels  and  surface  cuts.  It  strikes  about  north-east  and 
dips  at  about  85  degrees  to  the  north-west,  and  is  apparentlj'  a  replacement  vein,  the  wall- 
rock,  consisting  largely  of  volcanic  breccia,  but,  in  places,  it  changes  to  diabase,  felsite,  and 
porphyrite.  The  main  valuable  mineral  is  galena,  which  carries  fair  values  in  silver,  but  in 
addition  there  are  found  sulphides  of  iron  and  zinc,  occurring  in  a  gangue  which  is  mainly 
silicified  wall-rock.  The  gold  values  in  the  ore  of  this  propert}'  are  a  good  deal  higher  than 
usual  throughout  the  district. 
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Xo.  1  tunnel,  which  is  the  lowest  on  the  hill,  is  in  155  feet,  and  has  a  winze  down  12  feet 
below  the  floor-level  ;  this  working  shows  the  vein  to  be  mineralized  in  irregular  bunches  and 
to  vary  in  width  from  1  or  2  inches  up  to  2  feet.  The  best  pa3--streak  of  ore  seen  was  at  a  point 
110  feet  in  the  tunnel,  where  there  is  a  width  of  10  inches  of  good-looking  ore.  A  sample 
across  this  assayed  :     Gold,  0.45  oz.;  silver,  129.4  oz.;  lead,  38.1  per  cent.;  zinc,  14.4  per  cent 

The  ore  taken  out  in  the  driving  of  this  tunnel  has  been  roughly  sorted  into  two  grades, 
of  which  there  is  about  25  tons  of  first-class  ore ;  a  sample  representing  an  average  of  this 
assayed  :  Gold,  0.20  oz;  silver,  46  oz.;  lead,  23.5  per  cent.;  zinc,  15.4  per  cent.  The  winze 
was  full  of  water,  but  it  is  said  to  have  a  showing  of  good  ore  at  the  bottom. 

One  hundred  feet  up  the  hill  a  cut  50  feet  long  has  been  made  on  the  vein,  and  from  the 
end  of  this  the  No.  2  tunnel  is  driven  in  35  feet.  There  is  a  nice  shoot  of  ore  exposed  in  this 
tunnel ;  at  the  entrance  the  pay-streak  is  2  feet  wide,  being  nearly  continuous  for  the  length 
of  the  tunnel,  and  has  a  width  of  10  inches  at  the  face.  An  average  sample  taken  at  the  face 
assayed  :     Gold,  0.30  oz.;  silver,  16.5  oz.;  lead,  4.8  per  cent.;  zinc,  45.3  per  cent. 

About  30  tons  of  first-class  ore  has  has  been  sorted  out  of  the  material  taken  out  from 
this  working,  and  there  is  another  dump  of  second-class  ore  containing  about  30  tons.  Average 
samples  of  these  dumps  assayed  as  follows  :  First  class — gold,  0.24  oz.;  silver,  51.4  oz.;  lead, 
27  percent.;  zinc,  21.6  per  cent.  Second  class — gold,  0.20  oz.;  silver,  6  oz.;  lead,  2.2  per  cent.; 
zinc,  16.5  per  cent. 

A  short  distance  farther  up  the  hill  is  the  No.  3  tunnel,  which  is  20  feet  long.  This 
tunnel  has  apparently  been  driven  in  on  one  side  of  the  main  vein,  as  what  appears  to  be  the 
vein  is  cropping  on  one  side  at  the  mouth  of  the  tunnel  and  then  passes  into  the  foot-wall. 
The  only  mineral  showing  in  the  working  is  a  little  arsenical  iron  pyrites  which  occurs  along 
fracture-planes. 

One  hundred  and  fifty  feet  farther  up  the  hill  a  surface  cut  shows  what  is  probably  the 
same  vein,  and  with  a  width  of  10  inches,  the  mineralization  here  consisting  of  zinc-blende 
and  arsenopyrite.  A  sample  across  the  full  width  assayed  :  Gold,  0.76  oz.;  silver,  4.9  oz.; 
lead,  0.8  per  cent.;  zinc,  19.2  per  cent.  This  assay  is  worthy  of  particular  note,  inasmuch  as 
the  gold  content  is  much  higher  than  any  other  sample.  This  sample  contained  zinc-blende 
and  arsenopyrite  as  the  main  minerals,  with  only  a  slight  amount  of  galena. 

From  this  point  up  the  hill  for  another  800  feet,  attempts  have  been  made  by  stripping, 
etc.,  to  find  the  vein,  and  in  two  or  three  places  fractured  seams  containing  some  mineral  have 
been  found,  which  may  be  extensions  of  the  main  vein.  The  cut,  which  is  highest  up  the  hill, 
1,200  feet  or  more  from  the  No.  1  tunnel,  shows  a  rather  poorly  defined  vein  about  2  feet  in 
width,  and  carrying  a  little  galena  and  zinc-blende.  No  sample  was  taken  here,  but  to  judge 
by  the  eye  the  values  would  be  low. 

JVo.  2  Vein. — Near  the  eastern  boundary  of  the  Coronado,  on  the  west  bank  of  Sloan  creek, 
another  vein  has  been  developed  to  some  extent.  This  vein  is  also  of  the  replacement  type, 
having  been  formed  in  a  fractured  dj'ke.  An  open-cut  15  feet  long  forms  the  approach  to  a 
60-foot  tunnel  driven  on  the  vein,  which  strikes  about  N.  60°  E.  and  dips  quite  steeply  to  the 
north-west.  The  tunnel  was  commenced  on  a  seam  showing  some  nice  galena,  but  after  a  short 
distance  this  stringer  apparently  goes  into  the  foot-wall,  and  another  seam  is  followed  to  the 
face.  A  crosscut  to  the  north-west  1 2  feet  long  has  been  made  at  the  face,  but  did  not  find 
anything ;  if  the  crosscut  had  been  made  in  the  opposite  direction  it  might  have  picked  up  the 
seam  on  which  the  tunnel  was  started,  and  which  lies  in  the  foot-wall.  A  few  tons  of  ore  has 
been  taken  out  of  this  working  which  will  assay  about  0.40  oz.  gold,  57.2  oz.  silver,  30.2  per 
cent,  lead,  and  18  per  cent.  zinc. 
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A  shaft  has  also  been  sunk  on  this  vein  to  a  depth  of  l.T  feet,  which  sliows  ore  up  to 
18  inches  in  width  for  10  feet  down  from  the  top.  Below  this  the  shaft  was  filled  with  water, 
so  that  it  was  impossible  to  see  what  the  vein  looked  like  there.  A  few  surface  cuts  also  show 
the  vein  in  difVerent  places,  one  of  these  showing  6  inches  of  galena  and  most  of  the  others 
just  disseminated  mineral. 

It  will  be  of  some  advantage  to  consider  the  assays  of  the  iliflerent  samples  taken  from 
this  property,  and  for  this  purpose  they  are  now  tabulated  as  follows  : — 


No. 


Description. 


No.  1  tunnel,  sample  across  lit  inches 
No.  2  tunnel,  average  vein  at  face  . . . 
Open-cut,  vein  10  inches  wide  .... 
First-class  ore-dump,  No.  2  tunnel. . . 

Ore-dump,  No.  1  tunnel 

Second-class  ore-dump.  No.  2  tunnel. 


Gold. 


Oz. 
0.45 
0.30 
0.76 
0.24 
0.20 
0.20 


Silver. 


07.. 

129.4 
1()..0 

4.9 
.51.4 
46.0 

6.0 


Lead. 


Per  Cent. 
38.1 

4.8 

0.8 
27.0 
2.S..5 

2  '> 


Zinc. 


Per  Cent. 
14.4 
45.3 
19.2 
21.6 
15.4 
16.5 


From  a  comparison  of  these  results  it  will  be  seen  that  the  silver  content  is  dependent  on 
the  lead  content,  varying  from  about  2  to  3.4  oz.  of  silver  to  the  unit  of  lead.  By  comparing 
Nos.  1  and  2,  and  5  and  6,  it  can  be  seen  that  the  silver  is  in  no  way  related  to  and  is 
evidently  not  contained  in  the  zinc.  Turning  to  the  gold  content,  it  is  not  so  evident 
what  relationship,  if  any,  exists  between  it  and  the  other  metals.  The  gold  does  not  vary 
proportionately  with  the  silver,  lead,  nor  zinc,  and,  in  fact,  seems  to  be  quite  independent  of 
these.  The  writer  believes,  though,  that  the  gold  occurs  in  association  with  the  arsenopyrite 
which  is  found  in  the  ore.  To  some  extent  this  is  proven  by  No.  3  sample,  which  consisted 
almost  entirely  of  arsenopyrite,  zinc-blende,  and  a  siliceous  gangue ;  it  will  be  noted  that  this 
sample  contained  a  good  deal  more  gold  than  the  others,  and,  as  it  also  contained  a  higher 
percentage  of  arsenopyrite  it  is  reasonable  to  assume  that  the  gold  is  carried  in  this  mineral. 
As  a  rule,  this  arsenical  iron  has  been  considered  as  of  only  slight  value  in  this  district,  but  it 
is  quite  possible  that  in  many  instances  it  carries  good  gold  values,  and  that  in  rejecting  it 
from  samples,  as  is  generally  done,  the  prospector  is  unintentionally  throwing  away  the  best  of 
the  ore. 

By  proper  hand-sorting  this  ore  could  be  made  into  a  product  assaying  from  100  to  150 
oz.  silver  and  from  40  to  60  per  cent,  lead,  and  this  will  probably  be  done  before  much  of  it  is 
shipped. 

This  property  lies  to  the  east  of  the  Coronadn,  and  is  owned  by  Mark 

White  Swan        Hannah  and  Geo.  Carlton.     It  is  developed  by  a  tunnel,  shaft,  and  .some 

Group.  open-cuts.     The  shaft,  which  is  1-5  feet  or  more  in  depth,  has  been  sunk  in 

reddish  oxidized  material   which,   on  the  dump,   does   not  appear  to  carry 

much  mineral.     This  working  was  not  in  .shape  to  permit  of  examining  it.     A  little  farther 

down   the   hill  a  number  of  open-cuts  disclose  a  few  narrow  stringers  of  mineral,  probably 

developed  along  the  walls  of,  or  in  close  proximity  to,  different  dykes.     In  one  place  a  stringer 

of  galena  3  inches  wide  was  noticed,  but  in  most  of  the  others  arsenical  iron  and  zinc-blende 

are  the  predominating  minerals. 

Still  farther  down  the  hill  a  tunnel  90  feet  long  with  a  20-foot  approach  cut  has  been 
driven  in  under  the  uppei-  workings.  This  tunnel  follows  along  a  very  clean-cut  wall  for  most 
of  its  distance,  but  does  not  show  any  mineral. 
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This  claim  lies  to  the  east  of  the  White  Swan,  and  is  owned  by  Boyd, 

Henderson  Frac.      Henderson,  and  others.     A  number  of  small  stringers  of  galena  and  blende 

have  been  shown  up  by  open-cuts,  but  with  the  present  development  the 

property  is  unproven.  , 

This  propert}'  lies  up  the  hill  above  the  last-mentioned  claim,  and  is 

Humming  Bird.  owned  by  Mark  Hannah,  Geo.  Holbrook,  and  Geo.  Charlton.  Development- 
work  consists  of  several  open-cuts,  in  one  of  which  a  fairly  well-defined  vein 
is  disclosed  :  in  the  face  of  the  cut  there  is  10  to  12  inches  of  ore  carrying  sulphides  of  iron, 
zinc,  and  lead.  A  sample  of  this  material  assayed  :  Gold,  0.36  oz. ;  silver,  16.6  oz. ;  lead, 
12.1  per  cent.  ;  zinc,  21.1  per  cent. 

A  short  distance  away  another,  probably  parallel,  vein  is  exposed  by  some  small  cuts,  most 
of  which  are  caved  in  ;  it  strikes  N.  53°  E.  and  dips  to  the  south-east  at  65  degrees.  Minera- 
lization is  with  iron  and  zinc  sulphides,  the  greatest  width  being  12  inches.  An  average  sample 
of  a  few  tons  of  oi-e  saved  from  one  cut  assayed  :  Gold,  0.02  oz. ;  silver,  15.6  oz.  Both  these 
veins  are  simply  mineralizations  along  the  walls  of  dykes. 

These  claims  are  located  on  the  east  bank  of  Sloan  creek  near  its  head, 

Newcastle  and       and  are  owned  by  C.  Hastings.     The  vein  on  this  property  is  a  minerali- 

Dominion.         zation  along  the  walls  of,  and  partly  in  the  body  of,  a  dyke  which  cuts  the 

usual  brecciated  volcanic  rocks  in  a  general  north-east  direction.     The  chief 

minerals  are  zinc-blende,  arsenopyrite,  and  pyrite,  with  subordinate  amounts  of  galena  and 

chalcopvrite,  occurring  in  a  gangue  of  silicified  and  altered  dyke  rock  and  some  quartz.     The 

developmen1>work  consists  of  a  shallow  shaft  (full  of  water  at  time  of  examination)  and  several 

open-cuts  and  trenches  exposing  the  vein  up  the  side  of  the  mountain.     One  cut  which  is  40 

feet  long  and  has  a  10-foot  face  shows  a  width  of  i  feet  of  mineralized  material ;   an  average 

sample  of  which  assayed  :     Gold,  0.17  oz.  :  silver,   2.7  oz. ;   zinc,  3.8  per  cent.     The  vein  is 

exposed  for  some  distance  by  surface  trenching,  but  nowhere  contains  much  galena. 

This  claim  is  situated  some  distance  up  the  mountain  at  an  elevation  of 
Myrtle.  5,500  feet,  well  above  timber-line.     It  is  owned  by  J.  Aldrich.     The  lowest 

showing  is  an  open-cut  25  feet  long,  with  a  10-foot  face,  which  shows  a  very 
well-defined  wall  ^N-ith  slight  mineralization  in  a  fracture-seam  along  it.  In  the  centre  of  the 
cut  there  is  another  stringer  a  few  inches  wide ;  both  of  these  carry  arsenical  iron  and  a  little 
zinc.  A  sample  of  the  first  one  assayed  :  Gold,  0.30  oz.  ;  silver,  2.3  oz. ;  and  the  latter — 
gold,  0.20  oz. ;  silver,  3.2  oz. 

Continuing  on  up  the  hill,  several  more  cuts  have  been  made  which  show  a  little  mineral, 
but,  with  the  present  development,  none  of  them  is  well  enough  defined  to  prove  its  impor- 
tance. A  sample  of  the  best-looking  mineral  taken  from  one  of  the  showings  assa3-ed  .•  Gold, 
trace;  silver,  5.2  oz. ;  copper,  1.7  per  cent. 

This  claim  lies  up  the  hill  from  the  Myrtle,  and  is  also  owned  by  J. 
Iron  King.  Aldrich.  No  defined  vein  can  be  seen,  but  in  places  along  fracture- 
lines  some  mineralization  has  taken  place.  One  open-cut  shows  stringers 
carrying  arsenopyrite,  zinc-blende,  and  chalcopyrite  scattered  across  a  width  of  8  to  10  feet  : 
the  general  .strike  of  these  stringers  is  N.  54°  E.,  with  a  south-easterly  dip.  A  sample  taken 
across  3  feet  of  the  besHooking  material  assayed  :  Gold,  trace  ;  silver,  3.6  oz. ;  copper,  0.8  per 
cent.  ;  zinc,  15.8  per  cent. 

This  property  lies  to  the  west  of  the  Coronado  group  and  consists  of 

Victory  Group,      the   Victory,  Standard,  and  Trkimph  claims  and  is  owned  by  Donald  C. 

Simpson,  who  staked  it  some  ten  years  ago,  and  since  then  has,  single-handed, 

done  a  considerable  amount  of  development-work.     The  three  claims  are  staked  up  and  down  the 
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hill,  or  roughly  in  a  north-and-south  direction.  The  Victory  is  the  central  claim  and  on  this 
tlie  greater  part  of  the  work  has  been  done.  Several  veins  have  been  found  on  the  property, 
but  as  yet  only  the  No.  1  vein  hsis  been  developed  to  any  great  extent.  These  veins  are  all 
developed  in  sheared  zones,  and  are  probably  connected  more  or  less  directly  with  intrusive 
dykes  ;  as  a  rule,  the  mineralization  has  been  by  means  of  replacement,  accompanied  by  silici- 
ticatiou  of  the  wall-rock. 

Ko.  1  Vein. — This  vein  has  a  strike  of  N.  62°  E.  and  dips  to  the  south-east  at  80  degrees. 
It  runs  roughly  up  and  down  the  hill,  and  is  therefore  well  situated  for  the  (hiving  of  drift- 
tunnels  along  the  course  of  the  vein.  The  lowest,  or  No.  1,  tunnel  has  a  length,  inchuling  the 
approach,  of  90  feet.  This  working  shows  a  good  shoot  of  ore  from  the  portal  of  the  tunnel 
inwards  for  about  2-5  feet ;  the  width  of  the  vein  in  this  section  being  from  1  to  2  feet.  Beyond 
this  the  vein  is  split  up  and  seems  to  go  into  both  walls,  while  at  the  face  there  is  some 
mineralization,  with  iron  sulphides,  but  no  ore.  From  this  tunnel  about  10  tons  of  sorted  ore 
has  been  taken  out ;  a  sample  intended  to  represent  an  average  of  this  assayed  :  Gold,  0. 1 S  oz. ; 
silver,  78.1  oz.  ;  lead,  52.8  per  cent.  ;  zinc,  11.3  per  cent.  The  whole  shoot  of  ore  exposed  in 
the  beginning  of  the  tunnel  woukl  not  assay  quite  as  well  as  this  sample,  as  the  latter  was 
taken  from  sorted  ore. 

Above  the  tunnel  the  vein  has  been  stripped  on  the  surface  for  some  distance,  where  it 
can  be  seen  that  the  mineralization  is  spotted  and  irregular.  At  a  point  which  would  only  be 
a  short  distance  beyond  the  face  of  the  tunnel,  but  on  the  surface,  there  is  another  shoot  of  ore 
from  15  to  20  feet  long  and  from  12  to  15  inches  wide.  A  sample  taken  across  14  inches  here 
assayed:  Gold,  0.13  oz.  ;  silver,  33.7  oz.  ;  copper,  1.5  per  cent.;  lead,  23.6  percent.;  zinc, 
36.6  per  cent. 

A  short  distance  above  is  the  No.  2  tunnel,  which  is  10  feet  long.  The  face  shows  several 
seams  of  mineral  scattered  across  a  width  of  4  to  5  feet.  A  sample  was  chipped  out  across 
4  feet  6  inches  which  returned  on  assay :  Gold,  0.30  oz. ;  silver,  16.3  oz. ;  lead,  9  per  cent.  ; 
zinc,  12.4  per  cent.  Above  No.  2  tunnel  there  are  a  series  of  open-cuts  extending  up  the  hill 
to  the  No.  3  tunnel  which  disclose  irregular  mineralization  along  the  vein. 

No.  3  tunnel  has  an  approach  of  1 5  feet  and  only  a  few  feet  of  actual  tunnel  under  cover. 
At  this  place  there  are  narrow  stringers  of  mineral  disseminated  across  7  to  8  feet.  A  sample 
taken  across  6  feet  at  this  place  assayed  :  Gold,  0.10  oz.  ;  silver,  2.5  oz.  ;  lead,  1.6  per  cent.  ; 
zinc,  5.3  per  cent.  The  dump  from  this  tunnel  seems  to  be  fairly  well  mineralized  and  would 
probably  average  slightly  better  than  the  above  sample. 

No.  4  tunnel  has  a  long  open-cut  approach,  but  is  hardly  under  cover  as  yet.  This  working 
shows  more  solid  ore  than  in  the  Nos.  2  and  3  tunnels.  At  one  section,  5  feet  from  the  face, 
there  are  two  parallel  streaks  of  ore  12  and  8  inches  wide  respectively,  separated  by  a  strip  of 
waste.  A  sample  of  this  ore  assayed  :  Gold,  0.44  oz. ;  silver,  15.4  oz. ;  lead,  12.6  per  cent.  ; 
zinc,  13.8  per  cent.  A  few  tons  of  good-looking  ore  has  been  saved  from  this  working,  while 
the  wa-ste-dump  contains  a  fair  percentage  of  mineral.  Open-cuts  and  stripping  between  tunnels 
Nos.  3  and  4  also  show  a  fair  amount  of  mineralization.  Above  No.  4  there  is  one  more 
exposure  of  the  vein,  but  it  is  unimportant.  From  No.  1  tunnel  to  this  uppermost  cut  is  about 
1,500  feet,  and  it  may  be  said,  therefore,  that  the  continuity  of  the  vein  is  pro\cn  for  this 
distance. 

No.  2  vein  lies  about  300  feet  east  of  No.  1  antl  is  roughly  parallel  ;  this  is  ically  a  dyke 
about  1  foot  wide,  altered  to  some  extent  by  iron-  and  silica-bearing  solutions;  no  ore  is  visible 
in  this  vein  and  no  work  of  importance  has  been  done  on  it. 
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No.  3  vein  lies  50  feet  to  the  east  of  the  No.  2  vein.  An  open-cut  24  feet  long,  with  a 
12-foot  face,  shows  a  small  fissure  from  6  to  12  inches  wide  which  has  a  core  of  3  inches  of 
galena  and  on  either  side  red  oxidized  materal.  A  sample  across  10  inches,  including  the  3 
inches  of  galena,  assayed  :    Gold,  0.16  oz.;  silver,  53.9  oz.;  lead,  33.2  per  cent.;  zinc,  4.3  percent. 

Two  or  three  other  veins  or  slightly  mineralized  dykes  are  known,  but  as  yet  they  have 
not  been  developed  to  any  extent ;  one  of  these,  containing  only  arsenical  iron,  is  said  by  the 
owner  to  carry  fair  gold  values. 

North-eastern  Slope  of  Hudson  Bay  Mountain. 

A  number  of  claims  are  staked  on  the  north-easterly  slope  of  Hudson  Bay  mountain, 
which  are  reached  by  trail  from  Kathlyn  lake.  One  property  was  bonded  in  1913  by  a  Lon- 
don company,  and  developed  for  a  time  under  the  superintendency  of  A.  H.  Bromly.  The 
writer  intended  visiting  this  property,  but  by  the  time  he  reached  Telkwa  it  was  found  that 
the  company  had  thrown  up  the  bond,  stopped  work,  and  that  Mr.  Bromly  had  left  the 
country.  As  it  was  getting  late  in  the  season  and  it  was  desired  to  get  on  into  the  Cariboo 
Mining  Division,  the  writer  therefore  did  not  visit  this  section  at  all. 

The  ore  on  this  property  is  said  to  be  somewhat  low  grade  and  would  require  concen- 
trating before  it  could  be  handled,  and,  further,  that  it  is  high  in  zinc,  which  is  a  disadvan- 
tage. It  is  believed  that  the  throwing  up  of  the  bond  by  the  London  company  was  largely 
due  to  the  outbreak  of  the  European  war,  and  that  the  property  cannot  yet  be  said  to  have 
been  thoroughly  tested. 

From  other  claims  in  this  section  specimens  of  bornite  are  reported  to  carry  ■sery  high 
values  in  silver,  but  very  little  development  work  has  been  done  on  them. 

Hunter  Basin. 

Hunter  basin  is  at  the  head  of  Cabin  creek,  a  tributary  of  Goat  creek,  and  at  a  distance 
of  fourteen  miles  from  Telkwa,  to  which  place  it  is  connected  by  a  good  trail.  It  is  the  usual 
characteristic  basin,  encircled  with  mountains  on  all  sides,  excepting  the  outlet  for  the  creek, 
of  which  it  forms  the  head.  The  elevation  of  the  basin  is  4,800  feet,  while  the  mountains 
around  rise  to  about  7,000  feet.  Timber-line  is  at  about  the  level  of  the  basin,  and  as  the 
claims  are  all  up  the  mountain-sides  it  is  unfortunately  necessary  to  pack  all  timbers  required 
in  mining  for  some  distance.  William  Hunter  is  the  pioneer  prospector  of  the  camp,  having 
first  staked  claims  in  1 905,  but  a  number  of  other  prospectors  have  also  taken  up  property. 

In  general  it  may  be  said  that  the  rock  formation  consists  dominantly  of  altered  volcanic 
rocks  showing  incipient  bedded  structures  and  having  intercalated  sedimentary  bands.  These 
rocks  are  intruded  by  dykes  and  apophyses  from  a  body  of  granite  porphyry  which  lies  two 
miles  to  the  south.  These  dykes  have  shattered  and  fissured  the  rocks,  and  thereby  provided 
channels  by  means  of  which  the  mineral-bearing  solutions  were  able  to  attack  and  replace  the 
shattered  zones  of  rocks  with  metallic  sulphides.  The  veins  are  generally  of  the  replacement  I 
sheared-zone  type,  but  in  some  places  mineralization  has  taken  place  on  the  walls  or  in  the 
bodies  of  the  dykes  themselves.  It  is  probable  in  these  latter  instances  that  movement  has 
taken  place  along  the  dyke  after  its  injection,  due  to  its  being  a  line  of  weakness,  thus  crush- 
ing the  dyke  rock  and  making  it  permeable  to  infiltrating  solutions. 

Copper  minerals  predominate,  occurring  in  the  form  of  bornite,  chalcopyrite,  chalcocite, 
and  tetrahedrite.  The  bornite  and  tetrahedrite  generally  carrj'  good  values  in  silver,  but  gold 
values  are  almost  absent.  Galena,  pyrite,  and  pyrrhotite  are  found,  but  are  not  as  common  as 
the  copper  minerals. 
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AVilliam  Hunter's  property  is  mostly  situated  on  the  eastern  side  of  the  basin,  and  he  has 
a  good  camp  cabin  down  in  the  basin. 

This  claim,  owned  by  William  Hunter,  lies  up  the  hill  to  the  east  from 
Idaho.  the  camp,  the  workings  being  at  an  elevation  of  5,325  feet.     In  one  place 

a  prospect-hole  has  been  put  down  8  feet,  which  shows  that  3  to  4  feet 
of  the  bottom  is  sparingly  mineralized  with  bornite  and  chalcopyrite.  The  rock  is  an 
amygdaloidal  andesite  and  the  mineralization  is  not  very  pronounced.  To  the  south  is  a 
small  vein  which  strikes  N.  55°  E.  and  has  a  slight  dip  to  the  south-east ;  this  vein  is  de- 
veloped by  a  shaft  18  feet  deep,  in  which  the  vein  is  seen  to  be  1  foot  wide,  with  a  pay -streak 
of  bomite  ore  on  the  hanging-wall  from  1  to  -t  inches  wide. 

The  Mohock,  adjoining  the  Idaho  to  the  west  and  extending  farther  up 
Mohock.  the  hill,  is  another  of  Wm.  Hunter's  claims.     The   ore  on  this  property 

occurs  in  a  dyke  of  reddish  brecciated  volcanic  rock  lying  between  higlily 
chloritized  greenish  andesites.  The  mineralization  consists  of  thin  streaks  of  bornite  and 
chalcopyrite  disseminated  across  a  width  of  4  to  5  feet.  The  only  work  so  far  done  is  a  few 
shallow  open-cuts,  which  show  the  apparent  strike  of  the  ore-body  to  be  S.  85°  E.,  with  a 
vertical  dip. 

From  one  open-cut  a  sample  was  taken  across  the  dyke  where  it  is  3  feet  6  inches  wide, 
and  this  assayed  5.4  per  cent,  copper,  0.08  oz.  gold,  and  20.6  oz.  silver.  With  the  very  slight 
amount  of  work  done  on  the  property,  all  that  can  be  said  is  that  it  is  an  encouraging  surfiuie 
showing  and  warrants  further  development. 

The  Eainbmv  adjoins  the  Mohock  on  the  west,  and  has  more  work  done 

Rainbow.  on  it  than  either  the  preceding   claims.     The  vein  in  this  instance   is  a 

shattered  zone,  occurring  in  a  porphyritic  lava  rock  which,  in  composition, 
is  somewhat  of  a  diabase.  This  shattered  area,  which  in  places  is  up  to  20  feet  wide,  has  to 
some  extent  been  mineralized  with  chalcopyrite,  bornite,  and  some  specular  iron,  which  occur 
in  a  very  irregular  manner  in  bunches  and  lenses.  As  much  as  2  feet  of  nearly  solid  copper 
ore  is  visible  in  some  places. 

A  number  of  open-cuts  and  trenches  have  been  made,  all  of  which  disclose  more  or  less 
mineralization,  and  also  a  shaft  10  feet  deep.  In  this  latter  working  there  are  two  streaks  of 
ore  from  1  to  2  feet  wide  separated  by  a  4-foot  strip  of  waste.  An  average  sample  of  about  6 
tons  of  ore  taken  from  this  shaft  and  lying  on  the  dump  assayed  :  Gold,  0.06  oz.;  silver,  5  oz.; 
copper,  2.9  per  cent. 

North  of  the  shaft  a  large  open-cut  has  been  made,  together  with   stripping  and   under- 
hand stoping.     The  stoping  was  done  in  order  to  take  out  the  ore  from  a  small   seam   a  few 
inches  wide  which  is  said  to  be  very  rich  copper-silver  ore.     A  considerable  amount  of  specular 
iron,  together  with  a  little  copper,  is  disseminated  through  the  rock  exposed  in  these  workings. 
The  Kint/  and  Jackpot  claims  adjoin  the  Rainbow,  up  the  hill,  to  the 

King  and         south,  and  are  also  owned  by  William  Hunter.     The  vein  on  the  King 

Jackpot.  claim  is  an  irregular  fissure  situated  in  a  line  of  crushing  and  not  far  from 

an  intrusive  dyke.     It  varies  from  6  inches  to  2  feet  in  width,  and  strikes 

N.  65°  E.  and  dips  very  slightly  to  the  south-east.     Bornite  and  chalcopyrite  and  a  little 

tetrahedrite  are  irregularly  distributed  throughout  the  siliceous  gangue  of  the  fissure ;   the 

solid  ore  carries  high  values  in  copper  and  silver. 

The  main  working  is  a  shaft  about  20  feet  deep  and  from  which,  in  both  directions  along 
the  vein,  ore  has  been  stoped  from  the  surface  downwards.  This  opening  was  full  of  water, 
but  there  is  said  to  be  a  width  of   10  inches  of  solid  ore  in  the  bottom.     The  larger  part  of  a 
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30-ton  shipment  made  by  Mr.  Hunter  from  his  properties  in  this  camp  came  from  this  claim. 
This  ore  was  packed  down  to  Telkwa  in  August  of  1914,  but  so  far  as  is  known  has  not  yet 
been  shipped  to  any  smelter,  the  owner  preferring  to  hold  it  for  better  terms  and  metal  rates. 
This  shipment  is  all  carefully  selected  high-grade  ore,  principally  bomite  and  chalcopyrite, 
with  a  little  grey-copper,  and,  in  addition  to  good  copper  values,  is  expected  to  carry  a  high 
silver  content. 

Four  hundred  feet  east  of  the  shaft  an  open-cut  has  been  made  on  what  is  supposed  to 
be  the  same  vein.  This  working  shows  a  vein  or  dyke  4  feet  wide  with  a  few  small  stringers 
of  ore  in  it.  A  sample  across  the  4  feet  assayed:  Gold,  0.03  oz.:  silver,  4.8  oz.;  copper  2 
per  cent. 

The  strike  of  this  vein  is  N.  87°  E.,  so  that,  if  it  is  a  continuation  of  the  vein  in  the 
shaft,  it  has  been  twisted  around  a  good  deal.  Six  hundred  feet  west  of  the  shaft  what  is 
probably  the  shaft  vein  crops  out  on  a  high  rocky  pinnacle  at  an  elevation  of  5,925  feet. 
Several  open-cuts  have  been  made  which  disclose  mineralization  in  places.  Farther  west  the 
same  vein  is  traced  down  the  other  side  of  the  blaff,  and  here  a  large  cut  has  been  made  which 
is  called  the  "  West  showing."  The  vein  here  is  from  2  to  3  feet  wide  and  carries  a  consider- 
able amount  of  mineral.  A  sample  across  18  inches  assayed  :  Gold,  0.14  oz.;  silver,  26.9  oz.: 
copper,  14.6  per  cent.  A  sample  of  bornite  mixed  with  magnetite  from  this  working  assayed  : 
Gold,  0.20  oz.;  silver,  25.8  oz.;  copper,  29  per  cent.;  while  a  sample  of  solid  clean  chalcopyrite 
showed  the  following  values  :     Gold,  0.08  oz.;  silver,  87.2  oz.;  copper,  32.8  per  cent. 

Mr.  Hunter  is  now  engaged  in  running  a  short  crosscut  tunnel  to  tap  the  vein  at  a  point 
somewhat  below  the  bottom  of  the  present  shaft.  This  will  provide  drainage  for  the  workings, 
which  has  handicapped  the  opei"ations  so  far. 

Farther  up  the  hill  from  the  Mohock  there  are  some  claims  owned  by  A.  Carr :  on  one 
of  these  a  tunnel  dri^•en  in  60  feet  shows  quartz  stringei-s,  but  with  very  little  ore  in  evidence. 
Open-cuts  show  decomposed  leached-out  material,  with  here  and  there  some  copper-stain,  but 
as  yet  nothing  very  definite  has  been  shown  up. 

XoRTH-wEST  Side  of  Hunter  Basin. 

The  north-west  side  of  Hunter  basin  is  covered  with  a  number  of  locations,  the  Colorado 
having  the  most  work  done  on  it ;  this  property  is  owned  by  the  Colorado  Exploration 
Company. 

The  vein  on  the  Colorado  is  a  silica-filled  fissure  varying  from  12  to  24 

Colorado.  inches  in  width  between  walls  of  light-coloured  volcanic  rock  approaching 
a  rhyolite  in  appearance.  Tlie  fissure  is  well  defined  with  good  walls,  and 
a  considerable  amount  of  talcose-gouge  matter  has  been  developed  along  the  fi.ssure.  The  wall- 
rock  adjacent  to  the  vein  is  considerably  decomposed,  and  small  fault-planes  of  a  few  inches 
and  numerous  seams  are  filled  with  talcose-gouge.  The  vein  is  mineralized  mainly  with  grey- 
copper,  which  occurs  disseminated  throughout,  more  particularly  on  the  foot-wall  side.  The 
chief  values  are  in  silver  carried  in  the  grey-copper,  together  with  the  copper  values.  The 
development-work  consists  of  two  adit  tunnels  only  a  short  distance  apart,  both  being  driven 
on  the  vein,  which  strikes  N.  22°  E.  and  dips  to  the  north-west  at  about  75  degrees.  The 
upper  tunnel  has  been  driven  in  for  a  distance  of  150  feet,  but  is  not  now  being  worked.  Tlie 
property  is  now  under  lease  to  Charles  Seeber  and  partners,  who  have  driven  in  the  lower 
tunnel  a  distance  of  150  feet,  raised  to  the  other  tunnel  50  feet,  and  stoped  out  ore  in  places. 
The  leasers  shipped  about  50  tons  of  ore  from  the  property  during  the  summer.  "VNTien  the 
property  was  visited  in  September,  five  men  were  at  work  and  the  tunnel  was  being  driven 
ahead  steadily. 
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While  this  vein  appears  to  be,  and  lias  been,  described  by  other  writer-s  as  a  tiiic  iniart/. 
vein,  the  writer  is  of  the  opinion  tliat  it  is  an  extremely  acid  phase  of  a  felsite  dyke  cutting 
the  older  volcanic  rock.  This  dyke  has  evidently  atVorded  a  channel  for  unusual  amounts  of 
mineralizing  solutions,  as  is  shown  by  the  extensive  development  of  gouge  material.  These 
solutions  have  completed  the  silicification  of  the  body  of  the  dyke,  as  well  as  depositing  the 
valuable  minerals. 

A  sample  of  the  dump,  which  is  the  run  of  the  vein  without  sorting,  a.ssayed  :  (jlold, 
0.02  oz.  ;  silver,  69.2  oz.  ;  copper,  6.5  per  cent.  Another  sample  of  piclced  high-grade  ore 
returned  :  Gold,  0.02  oz.  :  silver,  298  oz.  ;  copper,  2-0.5  per  cent.  This  vein  carries  very  nice 
values  wherever  minei-alized,  but  as  is  usually  the  case  in  this  section,  the  mineralization  is 
somewhat  irregular,  there  being  stretches  of  barren  gangue-matter.  The  leasers  claimed  to  be 
doing  quite  well  on  their  lease  and  intended  to  keep  at  work  all  winter.  The  ore  is  packed 
out  to  Telkwa  and  then  shipped  to  either  Tacoma  or  Trail. 

This   property  is  situated  to  the  north-east  of   the  Colorado,  and  is 
Tribune.  owned  by  Chester  Thoman  and  Joe   Cochrane.     An   open-cut  and   6-foot 

shaft  show  up  a  quartz  vein  12  to  1-t  inches  wide  carrying  copper  and 
silver  minerals.  It  has  a  strike  of  N.  32"  W.  and  dips  to  the  south-west  at  70  degrees.  A 
sample  across  12  inches  at  the  face  assayed:  Gold,  trace;  silver,  29  oz.  ;  copper,  1.8  per 
cent.  Farther  down  the  hill  and  to  the  north  a  crosscut  tunnel  115  feet  long  has  been  driven. 
From  a  point  40  feet  in,  a  crosscut  has  been  driven  20  feet  at  right  angles  to  the  main  tunnel, 
where  a  small  stringer  was  encountered,  but  not  of  sufficient  size  to  be  important.  The  owners 
intend  to  drive  ahead  the  main  tunnel,  but  arc  not  at  present  working  on  the  property. 

This  claim  adjoins  the  I'ribune  to  the  north,  and  is  owned  by  William 
Hunter.  Hunter.     The  vein  on  the  claim  is  a  small  stringer  6  to  8  inches  wide 

carrying  grey-copper,  galena,  and  specular  iron.  It  is  developed  by  means 
of  open-cuts  and  a  tunnel  15  feet  long.  North-east  of  this  there  occurs  what  might  be  called 
a  bedded  vein,  which  is  exposed  along  the  contour  of  the  hill  for  a  distance  of  a  100  yards  or 
more.  This  is  really  a  mineral  impregnation  along  one  thin  bed  of  volcanic  rock  which  lies 
somewhat  flat.  The  mineralizing  solutions  probably  came  up  some  fissure  or  dyke  until  meeting 
this  particular  layer  of  rock,  and  then  replaced  it  with  mineral.  A  number  of  open-cuts  have 
been  made  which  show  an  ore-streak  varying  in  width  from  6  inches  to  3  feet.  A  dump  of 
about  2.5  tons  of  this  ore  taken  from  cuts  and  piled  in  one  place  was  sampled,  and  gave  the 
following  returns :    Gold,  0.02  oz. ;  silver,  73.6  oz. ;  copper,  1.2  per  cent. 

These  claims  lie  to  the  north-west  of  the  Colorado  and  up  on  top  of  the 
Western  Group,  mountain  at  an  elevation  of  about  6,000  feet.  The  mountain  on  this  side 
of  the  Hunter  basin  is  flat-topped  and  level,  and  although  well  above  timber- 
line  there  is  good  feed  for  horses.  There  aie  two  claims  in  this  group,  the  Grace  and  Foiitida/ion, 
and  they  are  owned  by  Chas.  Seeber  and  James  Fleming.  Fleming  was  at  work  on  the  property 
when  visited,  and  he  was  engaged  in  sinking  an  incline,  which  was  then  down  20  feet.  There 
had  been  a  small  showing  of  ore  on  the  surface  which  was  blown  out  in  the  first  few  shots,  and 
now  the  face  only  showed  a  3-inch  talc-seam  with  some  decomposed  rock  on  either  side,  which 
apparently  was  a  diabase,  and  did  not  look  very  encouraging. 

Several  open-cuts  show  "  veins  "  of  decomposed  matter  which  are  apparently  dykes  that 
have  been  slightly  mineralized  and  considerably  leached  out  on  the  surface.  One  of  these  dykes 
ha.s  been  developed  by  a  shaft  20  feet  deep,  which  shows  12  inches  of  talcy  matter  at  the 
bottom.     Practically  no  ore  is  visible  now,  but  a  little  was  obtained  near  the  surface. 
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North  Side  of  Hunter  Mountain. 

On  tlie  nortli  end  of  Hunter  mountain  several  claims  have  been  taken  up  and  three  pros- 
pectors were  found  at  work.  This  section  is  on  the  west  side  of  the  mountain  that  lies  on  the 
west  side  of  Hunter  basin,  and  is  on  the  slope  into  Glacier  creek. 

This  group,  consisting  of  the  H.  &  0.  and  W.  J.  claims,  was  located 
Hannah  Group,  two  years  ago  by  Mark  Hannah  and  James  Oberholtzer,  who  at  the  time  of 
visiting  the  property  were  at  work  on  the  //.  <fc  0.  Considerably  more  than 
the  usual  annual  assessment-work  has  been  done  on  this  property.  The  rock  formation  is 
entirely  volcanic,  consisting  of  alternating  and  semi-bedded  flows  of  rhyolite,  andesite,  diabase, 
and  porphvrites.  Cutting  this  volcanic  formation  there  is  a  scattered  zone  of  considerable 
width  strikin"  N.  10°  E.  to  N.  30°  W.  Throughout  this  zone  there  are  numerous  veinlets  of 
quartz  only  a  few  inches  wide  and  separated  from  one  another  generally  by  a  distance  of  several 
feet.  While  a  number  of  these  stringers  may  consist  of  true  quartz,  there  are  some  of  them 
that  have  a  considerable  intergrowth  of  feldspar,  thus  forming  a  pegmatite  or  felsite,  and 
therefore  some  at  least,  and  possibly  all,  of  these  veinlets  are  in  reality  igneous  dykes  intrusive 
into  the  volcanics. 

Some  of  the  stringers  show  a  little  copper-stain  and  grey-copper,  but  the  total  amount  of 
mineral  is  not  suflicient  to  be  of  much  importance.  On  the  H.  &  0.  claim  a  tunnel  is  being 
run  to  crosscut  some  of  the  stringers  below  the  surface.  At  the  time  of  visiting  the  property 
this  tunnel  was  in  6.3  feet  and  the  owners  were  at  work  on  it.  A  stringer  had  just  been  cut 
which  showed  a  width  of  about  6  inches  of  white  glassy  quartz  with  intergrown  feldspar. 
Mineralization  was  very  slight  and  so  no  sample  was  taken. 

The  discovery  on  the  W.  J.  claim  is  a  yellowish  decomposed  zone  about  4  feet  wide  con- 
taining a  few  seams  filled  with  glassy-looking  quartz.  The  only  evidence  of  mineral  was  a 
slight  amount  of  copper-stain.  No  work  had  been  done  on  the  showing,  except  a  little  surface 
picking. 

These  claims  adjoin  the  Hannah  property,  and  are  owned  by  Paddy 
Gipsy  Queen  Quinn  and  partner.  The  outcropping  on  the  surface  of  this  property  is  a 
and  Blue  Grouse,  vein  or  dj-ke  of  decomposed  talcy  material  carrying  considerable  quartz  and 
showing  a  little  copper-stain.  A  tunnel  has  been  driven  in  30  feet,  but  is 
off  to  one  side  of  the  vein,  in  the  wall,  and  at  the  face  is  in  rock  which  appears  to  be  a 
porphyritic  andesite  and  shows  no  sign  of  mineral.  A  sample  of  the  best-looking  mineral  from 
the  outcrop  only  assayed  :  Gold,  trace;  silver,  1.2  oz. ;  copper,  nil.  Another  tunnel  which 
is  in  20  feet  shows  diabase  rock  at  the  face  carrying  some  iron  sulphides,  but  no  ore  nor  any 
evidences  of  a  vein. 

Some  open-cuts  and  shallow  pits  have  been  made  above  this  tunnel  which  disclose  a  vein 
or  veins  of  yellowish,  decomposed,  and  leached-out  material  from  4  to  6  feet  in  width.  These 
veins  are  probably  acid  dykes  considerably  altered  on  the  surface  by  percolating  waters.  A 
few  specks  of  bornite  and  some  copper-stain  are  visible,  but  not  sufficient  to  constitute  ore. 

Sunset  Creek  Section. 

While  in  camp  at  Hunter  basin  some  specimens  of  ore  showing  native  silver  were  brought 
in  by  Joe  Cochrane  from  the  Ilujhgrade  claim  on  Sunset  creek,  and  so  it  was  decided  to  make 
a  trip  to  see  the  property.  Sunset  creek  is  distant  six  miles  south  by  west  from  Hunter  basin, 
and  is  reached  by  a  very  rough  trail  which  is  simply  a  track  up  and  down  over  mountain 
ridges.  Leaving  Seeber's  camp,  the  trail  rises  to  a  height  of  5,900  feet  on  the  divide  at  the 
head  of  Hunter  basin,  crosses  a  small  glacier,  goes  level  for  a  mile,  then  drops  into  the  valley 
of  Glacier  creek  4,800  feet,  then  rises  to  5,200  feet,  then  drops  to  4,225  feet  in  the  valley  of 
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Sunset  creek,  then  goes  up  the  creek  to  Cochrane's  camp  at  4,800  feet,  and  then  on  to  the  claim 
at  an  elevation  of  5,400  feet.  The  ridge  on  which  this  claim  is  located  is  the  divide  between 
the  Telkwa  and  Morice  rivers,  while  Howson  Liike  basin  lies  five  miles  to  the  south. 

Many  locations  have  been  made  in  this  vicinity  in  years  past,  but  the 
Highgrade.  onlj-  property  visited  by  the  writer  was  the  Hujhrjrade,  as  it  is  the  onlj-  one 
on  which  any  work  had  been  done  lately.  The  writer  rode  over  from 
Hunter  basin  with  Mr.  Fleming  as  guide,  examined  the  property,  and  back  again  the  same 
day.  No  time  was  available  for  examining  any  other  claim  during  that  day,  and  the  camp 
was  not  sutticiently  important  to  warrant  moving  camp  from  Hunter  basin  and  spending 
several  days. 

The  Highgrade  claim  was  staked  about  two  years  ago,  and  is  owned  by  Joe  Cochrane  and 
Chas.  Seeber.  The  showing  consists  of  a  small  quartz  vein  cutting  into  the  mountain  with 
a  strike  of  about  N.  35°  E.  and  dipping  to  the  south-east  at  about  60  degrees.  It  is  exposed 
naturally  on  the  face  of  a  steep  bluft'  on  the  rocky  mountain-side,  and  here,  at  an  elevation  of 
5,400  feet,  a  tunnel  has  been  run  in  on  the  vein  for  15  feet.  The  vein  is  from  4  to  12  inches  wide 
and  is  mineralized  in  places  with  grey-copper.  The  gangue  is  mainly  quartz,  but  there  is  also 
a  little  ealcite.  Some  specimens  of  the  ore  show  native  silver,  and  it  was  expected,  therefore, 
that  the  grey-copper  would  carry  high  silver  values,  but  unfortunately  the  assays  made  do  not 
show  this  to  be  the  case.  The  rock  formation  in  which  the  vein  occurs  is  of  volcanic  origin 
and  is  mainly  diabase.  Tlie  \ein  is  traceable  on  the  surface  for  a  few  hundred  feet,  but  is  in 
places  badly  stringered  up.  Excepting  the  tunnel,  practically  no  work  has  been  done  besides 
a  little  surface  scratching  in  places  and  small  open-cuts. 

From  the  tunnel  about  5  tons  of  ore  has  been  extracted  and  piled  up  ;  an  average  sample 
of  this  assayed  :     Gold,  0.03  oz  ;  silver,  27.6  oz.  ;  copper,  18.8  per  cent. 

From  a  point  10  feet  in  the  tunnel  a  .sample  across  4  inches  of  supposedly  high-grade  ore 
only  returned  :  Gold,  0.02  oz.  ;  silver,  13.6  oz. ;  copper,  8.5  per  cent.  Another  sample  taken 
at  the  face  gave  :     Gold.  0.02  oz. ;  silver,  7.8  oz. ;  copper,  3.5  per  cent. 

Above  the  tunnel  an  outcrop  of  the  vein  shows  a  width  of  from  18  inches  to  2  feet,  and  a 
sample  was  taken  here  across  12  inches.  This  assayed  :  Gold,  trace  ;  silver,  0.9  oz. ;  copper, 
0.8  per  cent. 

The  writer  is  rather  surprised  at  the  low  silver  results  of  these  assays,  as  the  ore  looked 

very  promising.      However,    the  inaccessibility   of  the  property   is  such   that  it   cannot   be 

considered  of  any  present  value,  unless  with  ore  of  a  very  much  liigher  grade  than  shown  by 

these  assays. 

Hankin  Basin. 

Hankin  basin  lies  at  the  head  of  Goat  creek,  and  is  reached  by  a  trail  which  leaves  the 
Hunter  Basin-Telkwa  trail  at  Goat  Creek  crossing.  A  number  of  claims  have  been  staked  and 
held  here  for  many  years  by  Loring,  Forrest,  and  the  Hankin  Brothers.  When  the  camp  was 
\-isitcd  by  the  writer,  Tom  Forrest  was  at  work  doing  annual  assessment-work.  He  has  a 
cabin  near  the  head  of  the  basin  and  good  feed  for  the  horses  is  abundant,  so  that  the  place  is 
suited  for  camping.  The  wTiter  arrived  there  in  a  pouring  rain-storm,  and  the  dry  cabin  and 
hospitality  of  Mr.  Forrest  made  a  very  agreeable  impression  on  his  mind. 

Tliis  basin  is  not  so  well  defined  as  many  others,  but  is  more  of  a  long  narrow  valley  with, 
towards  the  upper  end,  a  very  steep  gradient.  The  cabin  is  in  the  creek-bottom  a  short 
disUnce  below  timber-line,  with  the  claims  staked  along  both  sides  of  the  mountains  fringing 
the  creek,  and  others  right  at  the  head  of  the  basin  A  fair  amount  of  prospecting  has  been 
done,  consisting  of  tunnels  and  open-cuts,  but  as  yet  the  actual  development  caiuiot  be 
considered  as  very  material. 
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The  countiy-rock  consists  of  typical  beds  of  volcanics,  agglomerates,  tuffs,  etc.,  belonging 
to  the  Hazelton  group,  which  lie  nearly  horizontal  and  are  well  exposed  on  both  sides  of  the 
vallev.  These  rocks  are  cut  by  a  series  of  quai-tz-prophj-ry  dj-kes  which  are  roughly  parallel, 
and  strike  in  a  N.  25°  E.  direction  and  dip  to  the  south-east  at  from  50  to  70  degrees.  This 
direction  is  nearly  at  right  angles  across  the  valley. 

The  ore-bodies  are  developed  along  the  bedding-planes  of  the  volcanics  and  associated 
rocks,  and  generally  show  decided  enrichment  near  the  contacts  with  the  dykes.  The  mineral- 
bearing  solutions  have  apparently  found  a  channel  along  and  upwards  by  means  of  the  dykes, 
and  have  then  followed  along  the  bedding-planes  of  the  volcanic  rocks,  attacking  and  dissolving 
the  more  readilv  soluble  ones  and  replacing  them  to  some  extent  with  metallic  sulphides  and 
silica.  The  dvkas  are  from  1  foot  upwards  in  thickness,  and  have  a  very  pronounced  cleavage 
in  a  direction  parallel  to  the  strike.  These  cleavage-planes  are  from  i  to  1  inch  wide  and  are 
very  strongly  marked. 

The  ore-minerals  found  are  iron  pyrites,  chalcopyrite,  pyrrhotite,  and  magnetite,  occurring 
in  a  gangue  of  altered  country-rock,  epidote,  quartz,  etc.  ;  j-ellow  crusts  of  epidote  are  common 
on  the  face  of  bluffs.  Very  little  quartz  is  seen,  but  siliciiication  of  the  country-rock  is  quite 
common. 

This  group  consists  of  four  claims — the  Stirling,  Big  Blue,  Yellotchead, 
Loring  Group,  and  YeUmvhainmer — and  is  owned  by  Tom  Forrest  and  E.  Louis  Loring. 
The  claims  are  staked  at  the  head  of  the  basin  and  cover  ground  on  both 
sides  of  the  creek.  The  showing  on  the  Stirling  is  a  mineralized  zone  varying  in  width  from 
5  to  10  feet  and  developed  by  open-cuts.  In  one  place  where  this  ore-body  is  exposed  on  the 
face  of  a  bluff  there  is  copper-stain  across  a  width  of  25  feet.  The  chalcopyrite  is  disseminated 
in  an  irregular  manner  and  there  is  not  much  solid  ore.  A  sample  taken  across  6  feet,  which 
would  give  a  fair  average  of  the  general  run  of  the  ore,  assayed  ;  Gold,  trace ;  silver,  1.2  oz. ; 
copper,  1  per  cent. 

Tliis  zone  or  bed  of  ore  can  be  traced  for  a  short  distance  into  a  rock-slide,  and  what  is 
supposed  to  be  a  continuation  of  it  is  found  about  1,000  feet  awaj-  on  the  other  side  of  the 
creek,  on  the  Big  Blue  claim.  Two  small  open-cuts  show  the  rock  to  be  mineralized  with  iron 
and  copper  sulphides,  while  one  band  2  or  3  feet  wide  would,  to  judge  by  the  eye,  run  about  5 
per  cent,  copper.  One  of  these  cuts  is  intended  to  be  a  tunnel,  but  was  only  so  far  faced  up 
and  was  hardly  under  cover.  A  sample  of  the  dump  from  this  place  which  gives  an  idea  of 
the  grade  of  the  ore  across,  perhaps,  10  feet,  without  sorting  of  any  kind,  assayed  :  Gold, 
trace;  silver,  1.8  oz.  ;  copper,  1  per  cent. 

On  the  Yellowhamnier  claim  there  is  a  tunnel  13  feet  long  and  several  open-cuts,  but  the 
showing  here  is  not  as  good  as  those  previously  described,  as  there  is  not  much  mineralization. 
This  band  has  no  connection  with  that  found  on  the  other  claims. 

On  the  Adelaide  claim  there  are  two  tunnels — one  15  and  the  other  40  feet  long — which 
show  a  flat. bed  of  volcanic  rock  very  sparingly  mineralized.  The  best  showing  is  in  a  cut  about 
200  feet  south-east  of  the  short  tunnel,  where  the  thickness  of  the  bed  is  about  4  feet.  An 
average  sample  of  the  dump  from  this  cut  assayed  :  Gold,  trace,  silver,  0.9  oz. ;  copper  1.8  per 
cent. 

Tliere  are  six  claims  in  this  group — the  Camosun,  Lion,  and  Orient 

Forest  Group.       staked  in  a  line  along  the  east  side  of  the  creek,  with  the  ground  going 

across  the  creek  and  partly  up  the  mountain-side,  and  the  Telkiva,  Daisy, 

and  Discovery,  paralleling  the  former  three  farther  up  the  mountain  to  the  east.     The  principal 

owner  is  Tom  Forrest,  and  his  cabin  is  situated  on  the  Camosun  claim  at  an  elevation  of  3,600 

feet. 
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On  the  Lion  claim,  at  an  elevation  of  4,000  feet,  there  is  a  tunnel  10  feet  lonf;,  which  is 
driven  in  on  a  tiat-lyinj;  ore-body  which  has  a  thickness  of  5  to  8  feet  and  carries  the  usual 
small  quantity  of  chalcopyrite.  One  hundreil  feet  south  of  this  tunnel  one  of  the  quartz-por- 
phviT  dykes  cuts  across  the  fonmition,  and  at  this  point  some  mineralization  is  apparent  along 
the  walls  of  the  dyke. 

Southerly  from  here,  a  number  of  cuts  have  been  made  which  all  show  a  little  minerali- 
zation. These  dilierent  cuts  are  not  supposed  to  be  on  the  same  mineralized  band  of  rock,  but 
may  be  on  parallel  ones  up  and  down  the  mountain-side.  Proceeding  to  the  south,  the  Tdkwa 
claim  is  reached,  and  on  this  a  porphyiy  dyke  3  to  4  feet  wide  is  seen.  Considerable  minerali- 
zation is  evident  here  in  parallel  bands  of  volcanic  rock  6  to  8  feet  wide,  cut  by  the  dyke.  A 
tunnel  30  feet  long  and  two  large  open-cuts  show  the  mineral  to  be  fairly  continuous.  An 
average  sample  from  a  large  dump  here  assayed  :  Gold,  0.03  oz. ;  silver,  1.3  oz. ;  copper,  :i.8 
per  cent. 

The  owners  of  property  in  this  camp  claim  that  many  assays  have  shown  appreciable  gold 
values  in  the  ore,  and  while  the  few  samples  taken  by  the  writer  did  not,  it  is  quite  possible 
that  gold  values  occur  here  and  there,  through  the  mineral  zones.  The  copper  and  silver  values 
are  verv  low,  unless  large  tomiages  of  ore  were  shown  up,  and  as  yet  the  development-work  is 
insufficient  to  form  any  idea  of  tonnage.  It  would  require  extensive  sampling  to  determine 
whether  or  not  there  are  any  streaks  of  high-gi-ade  copper  ore  of  sufficient  size  to  pay  to  work, 
or  if  the  chalcopyrite  is  only  disseminated  throughout  in  small  particles.  But,  with  the  exten- 
sive mineralization  that  is  evident,  the  camp  is  worthy  of  further  investigation. 
South-east  Side  op  Hudson  Bay  Mountain. 

On  the  face  of  Hudson  Bay  mountain  opposite  the  town  of  Smithers,  a  number  of  claims 
have  been  staked,  and  intermittent  assessment-work  has  been  carried  on  for  years.  The  most 
important  of  these — the  Empire  group — was  visited  by  the  writer.  This  group  is  at  the  head 
of  Simpson  creek,  distant  a  few  miles  by  trail  from  either  Smithers  or  Kathlyn  Lake  post-office. 
It  is  owned  by  Simpson  Brothers,  one  of  whom,  with  another  man,  was  at  work  on  the  property 
when  the  writer  visited  it  in  September. 

The  group  consists  of  the  E.ixehior,  Empress,  Empire,  Imperial,  and  Emperor  claims,  staked 
on  both  sides  of  the  basin  at  the  head  of  Simpson  creek.  The  owners  have  built  a  cabin  down 
in  the  basin  at  an  elevation  of  4,.500  feet,  which  is  just  at  timber-line.  Development-work  by 
means  of  open-cuts  has  been  done  on  several  of  the  claims,  but  the  main  showing  is  on  the 
Imperial,  where  a  tunnel  and  shaft  have  been  driven. 

Geologically,  conditions  are  very  similar  to  the  south-west  side  of  the  mountain  ;  the  rock 
formation  is  again  the  volcanics  of  the  Hazelton  series,  intruded  by  dykes  from  the  central 
quartz-porphyry  core  of  the  mountain. 

On  the  Empress  claim  a  flat-lying  bed  of  andesitic  rock  is  slightly  impregnated  with 
galena,  zinc-blende,  and  iron  sulphides,  but  the  mineralization  is  too  slight  to  make  this  show- 
ln<'  of  much  importance.  Development  consists  of  small  open-cuts.  Oae  hundred  feet  north 
of  "this  a  small  vein  or  dyke  about  6  inches  wide  and  carrying  arsenical  iron  was  observed. 

On  the  Empire  claim  a  large  open-cut  shows  what  is  probably  a  felsitic  dyke  from  4  to  6 
inches  wide  mineralized  sparingly  with  arsenical  iron,  galena,  and  zinc-blende. 

On  the  Imperi<d  claim  there  is  a  small  vein  or  highly  siliceous  dyke  striking  north  and 
south  and  dipping  slightly  to  the  west,  which  is  well  exposed  running  u],  and  down  the  face 
of  a  high  bluff. 

Near  the  top  of  the  blutf  a  tunnel  has  been  driven  in  20  feet,  a  shaft  sunk  at  the  portal 
of  the  tunnel  to  a  depth  of  10  feet,  and  some  stripping  and  open-cut  work  done.     Throughout 
15 
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these  workings  the  vein  varies  in  w-idth  from  a  few  inches  to  1  foot,  but  comparatively  little 
ore  is  in  evidence,  onlv  a  few  bunches  of  galena  and  zinc-blende  being  seen  along  the  coui-se  of 
the  tunnel  and  none  at  the  face.  A  specimen  of  the  best-looking  ore  was  selected,  which  gave 
on  assay  the  following  returns :  Gold,  0.06  oz.;  silver,  207  oz.;  lead,  25.3  per  cent.;  zinc,  18.6 
per  cent.  A  narrow  streak  of  ore  is  visible  in  the  shaft  which  would  probably  assay  well. 
Some  3  tons  of  ore  was  shipped  from  these  workings  and  is  said  to  have  returned  good  values. 

The  owners  are  at  present  engaged  in  running  a  tunnel  at  the  foot  of  the  bluff  in  which 
the  vein  is  exposed,  some  500  feet  below  the  upper  workings.  This  tunnel  will  be  driven  on 
the  vein  after  crosscutting  for  a  few  feet,  but  was  not  into  it  when  the  property  was  visited  ; 
only  a  start  ha\'ing  been  so  far  made. 

S.^WMiLL  Camp. 

This  camp  is  practically  a  new  discovery,  many  of  the  claims  having  only  been  staked 
during  the  past  summer,  and  as  good  reports  were  prevalent  in  Telkwa  about  the  claims  it  was 
decided  to  take  a  trip  to  see  some  of  them.  The  camp  is  situated  in  the  foot-hills  on  the 
north-east  side  of  the  Bulkley  valley,  some  eighteen  miles  above  Telkwa.  The  name  is  derived 
from  the  fact  that  a  sawmill  was  erected  a  few  years  ago  near  the  locality,  which,  however,  is 
not  now  in  operation. 

The  Bulkley  valley  in  this  section  from  Telkwa  up-stream  is  a  fine  fertile  strip  of  land, 
several  miles  wide  and  well  suited  for  farming.  A  good  wagon-road  runs  up  the  valley  on  the 
eastern  side  of  the  river,  nearly  following  the  old  Telegraph  route  ;  in  places  this  road  is  three 
to  four  miles  away  from  the  river  :  while  the  railway  runs  along  the  western  bank  of  the 
river.  Many  fine  farms  can  be  seen  from  this  road ;  growing  hay  and  stock-raising  are  the 
principal  types  of  farming.  The  claims  are  reached  by  short  trails  branching  off  the  main 
road,  and  all  are  at  comparatively  low  elevations  and  are  easj-  to  reach. 

It  is  in  this  section  that  the  Babine  range  begins  to  fade  out  into  undulating  rolling  hills 
instead  of  the  rugged  mountain  chain  which  it  is  farther  to  the  north-west.  The  hills  rising 
from  the  west  side  of  the  valley  at  this  point  are  the  foot-hills  of  the  Babines,  and  are  more  or 
less  open  and  free  from  timber.  The  countiy  back  from  the  valley  might  be  described  as 
mountain  pasture  land  and  forms  suitable  grazing-ground  for  stock.  Looking  across  the  valley 
to  the  westward  and  southerly  can  be  seen  the  high  rugged  mountains  in  which  lie  the  head- 
waters of  the  Telkwa  and  Morice  rivers,  and  in  which  are  situated  Hankin,  Hunter,  Jlowson, 
Sunset,  Dominion,  and  other  basins  ;  these  mountains  are  part  of  the  Telkwa  range,  which 
are  in  turn  a  spur  of  the  Coast  range. 

The  writer  examined  several  claims  near  Barrett's  ranch,  and  another  group  about  two 
miles  nearer  Telkwa  ;  these  latter  claims  are  the  ones  which  were  staked  quite  recently. 

The  predominating  rocks  in  the  district  are  argillites,  quartzites,  and  tufaceous  or  volcanic- 
ash  rocks,  all  of  which  are  members  of  the  Hazelton  series.  These  are  intruded  by  a  porphy- 
ritic  rock  which  is  characterized  by  having  extremely  large  phenocrysts  of  quartz  and  feldspar  : 
from  examination  of  a  hand  specimen  this  rock  might  be  called  a  granite  porphyry.  This 
intrusive  rock  was  noticed  in  different  places,  but  it  is  not  known  whether  or  not  it  is  con- 
tinuously exposed  over  any  large  area,  but  it  is  probable  that  there  are  a  number  of  isolated 
stocks  which  are,  however,  larger  than  dykes.  Fine-grained  acid  dykes  also  cut  the  older 
rocks,  and  may  be  offshoots  from  the  main  masses  of  igneous  rock.  This  porphyritic  rock  is 
considered  to  be  similar  and  analogous  to  the  other  bodies  of  igneous  rock  throughout  the 
Telkwa  district  which  are  referred  to  as  the  "  Bulkley  eruptives." 

This  igneous  intrusive  rock  has  been  the  source  of  the  mineralizing  solutions  which  haA  e 
deposited  mineral  in  fractures,  both  in  the  older  rocks  and  in  the  eruptives  themselves ;  these 
fractures  were  probably  also  caused  by  strains  set  up  by  the  intrusion. 
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This  group,  consisting  of  the  Ve7ius,  Centre  Star,  Uranus,  and   Lune 

Lone  Pine         Fine,  is  located  up  the  hill  at  a  short  distance  from  Barrett's  ranch,  and  is 

Group.  distant  about  eighteen  miles  from  Telkwa.     It  is  owned  by  Joseph  Ikissinger 

and  Chas.  Jiarrett.     At  an  ele\ation  of  2,560  feet  a  small  vein  is  exposed 

which  strikes  north  and  south  and  dips  to  the  east  at  75  degrees.     The  gangue  of  the  vein  is 

quartz,  with  a  little  galena,  iron  pyrites,  and  chalcopyrite  scattered  throughout.     The  rock 

formation  here  consists  mainly  of  argillite  with  some  volcanic-ash  rock. 

A  shaft  16  feet  deep  has  been  sunk  on  this  vein  which  shows  in  the  bottom  about  6  inches 
of  quartz  on  the  hanging-wall,  and  in  addition  a  inmiber  of  irregular  stringers.  Fioiii  the 
shaft  about  5  tons  of  ore  has  been  sorted  out  and  piled  to  one  side  ;  an  average  sample  of  this 
assayed  :     Gold,  0.05  oz. ;  silver,  86.4  oz. ;  copper,  .3.7  per  cent.  ;  lead,  24.7  per  cent. 

This  group,  consisting  of  the  Grafter,  Iron  King,  and  Iron  Mmk,  is 
Grafter  Group,  owned  by  the  same  people  as  the  preceding  claims,  and  was  only  staked  on 
August  20th,  1914,  so  that  no  work  has  been  done.  On  the  Bluebell  there 
is  a  quartz  vein  2  feet  wide  carrying  iron  pyrites  and  a  little  chalcopyrite.  From  surface 
appearances  it  is  worthy  of  a  little  development-work.  The  other  claims  also  have  small 
showings  of  mineralized  quartz  which  is  said  to  assay  well.  Tliis  group  adjoins  the  Lone  Pine 
to  the  south-west. 

Up  the  hill  from  the  Lone  Pine  group  there  are  some  claims  owned  by  Fred  Clark  which 
have  had  a  little  work  done  on  small  quartz  veins. 

The  Silver  Kin<j,  Motherlode,  and  Mayijie  claims,  owned  by  Michael 

Silver  King         McCormick,    are   staked   above   and   to   the   north   of   the  Bluebell  claim. 

Group.  Development-work  consists  of  open-cuts  and  a  tunnel.     The  formation  here 

is  granite  porphyry,  which  has  very  large  phenocrysts  of  quartz  and  feldspar. 

Quartz  veins  occur  wholly  within  this  porphyry,  and  it  is  on  one  of  these  that  the  Silver  Kiny 

is  located.     A  tunnel  30  feet  long,  with  a  10-foot  approach,  shows  a  quartz  vein  considerably 

decomposed  and  up  to  3  feet  in  width.     Iron  pyrites  in  the  quartz  has  been  largely  oxidized, 

resulting  in  a  yellowish  reddish  decomposed  mass  for  the  most  part,  but  on  the  foot-wall  at 

the  face  there  is  a  6-inch  streak  of  clear  quartz  carrying  pyrite.     A  sample  taken  across  2  feet 

6  inches,  the  full  width  of  the  vein  at  the  face,  assayed  :     Gold,  trace ;  silver,  5  oz. 

Another  quartz  vein,  or  possibly  the  same  one,  to  the  north-west  is  developed  by  a 
prospect-hole  8  feet  deep.  This  lies  very  flat  and  strikes  N.  10°  E.,  and  has  a  width  of  from 
2  to  4  feet  sparingly  mineralized  with  iron  pyrites.  A  few  scattered  flakes  of  molybdenite 
were  also  noted.  An  average  sample  of  the  dump,  which  contains  20  to  25  tons  of  quartz, 
assayed  :     Gold,  trace ;  silver,  1  oz. 

A  couple  of  miles  nearer  Telkwa,  but  along  the  same  foot-hills,  a  number 
Bush  Group.  of  claims  with  copper-showings  were  staked  during  the  past  year.  The  most 
of  the  claims  are  owned  by  Samuel  Bush,  Louis  Schorn,  and  Joe  Bussinger. 
As  the  claims  were  only  staked  a  short  time  before  the  writer's  visit,  little  work  had  been  done 
on  them,  but  Sam  Bush  ha.s  shown  considerable  energy  in  the  amount  of  work  he  has  done  in 
such  a  short  time.  These  claims  are  ea.sily  reached  by  a  trail  which  leaves  the  main  wagon- 
road,  and  are  situated  on  the  hill  at  an  elevation  of  4,000  to  4,300  feet. 

A  granite-porphyry  intrusive,  characterized  by  extremely  large  phenocrysts  of  feldspar, 
cuts  across  the  older  rocks,  which  consist  of  volcanic  rocks,  quartzites,  and  argillites.  Along 
the  contact  some  mineralization  ha.s  taken  place,  but  the  most  important  showings  of  ore  are 
wholly  within  the  argillites.  The  older  rocks  have  been  shattered  along  a  general  north-east 
line,  and  along  the  small  fractures  mineralization  has  proceeded.      These  fractures  are  from 
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i  to  4  inches  wide  and  are  filled  with  solid  chalcopyrite.  In  places  these  fractures  are  2  and  3 
feet  apart  and  parallel  across  50  to  100  feet ;  in  other  places  they  are  bunched  up,  so  that 
across  4  to  6  feet  the  chalcopvrite  forms  a  very  considerable  proportion  of  the  total  rock- 
matter.  The  main  mineral  found  is  chalcopyrite,  but  along  the  contact  small  amounts  of  zinc- 
blende  and  galena  were  noticed  ;  these,  however,  are  quite  unimportant. 

On  the  Ruby  claim  an  open-cut  shows  about  4  to  5  feet  of  fairly  well-mineralized  rock  ;  to 
judge  bv  the  eye,  this  would  carry  6  or  7  per  cent,  of  copper.  In  addition  to  the  chalcopyrite, 
a  little  zinc-blende,  pyrrhotite,  and  galena  can  be  seen. 

On  the  Copper  Cronn  there  are  numerous  stringers  of  chalcopyrite  across  50  feet  or  more, 
and  in  some  places  these  are  close  enough  together  to  make  fairly  good  ore  across  2  to  3  feet. 
A  shaft  8  feet  deep  shows  about  5  feet  of  ore.  A  sample  of  the  ore  dump  from  this  shaft 
assayed:  Gold,  trace  ;  silver,  13.6  oz. ;  copper,  15.8  per  cent.  This  ore-dump  represents  about 
half  the  material  taken  from  the  hole.  Another  open-cut  on  this  claim  on  the  shore  of  a  small 
lake  shows  a  fair  amount  of  copper  ore. 

The  Eureka  claim  also  has  a  shallow  shaft  near  the  shore  of  the  lake  which  shows  some 
nice  copper  ore.  A  sample  was  taken  across  5  feet  at  the  bottom  of  this  shaft,  which  is  10 
feet  deep,  which  assayed  :    Gold,  trace ;  silver,  4.8  oz. ;  copper,  6.2  per  cent. 

The  showing  on  the  Lakevieir  lies  across  the  lake  from  the  previously  mentioned  ones.  On 
the  surface  here  there  is  a  showing  of  iron-stained  rock  containing  a  little  zinc  and  copper. 
About  20  feet  below  this  and  nearly  on  the  level  of  the  lake  a  tunnel  has  been  started,  which 
is  in  20  feet  and  shows  at  the  face  there  is  2  feet  of  ore  which  is  mostly  zinc.  Tlie  whole 
showing  is  not  as  favourable  as  those  previously  described. 

On  another  claim  some  work  has  been  done  right  on  the  contact  of  the  porphyry  with  the 
older  rocks.  An  open  cut  15x3x5  feet  shows  irregular  fractures  mineralized  with  galena, 
copper,  and  zinc,  but  in  very  small  quantities.  A  sample  taken  across  a  width  of  2  feet  of  the 
best-looking  material  only  assayed  :    Gold,  trace  :  silver,  2.8  oz. 

Telkwa  River. 

The  writer  was  unable  to  pereonally  visit  the  Telkwa  River  section,  but  sent  his  assistant, 
D.  A.  MacKinnon,  who  went  to  the  claims  at  Goodwills  camp,  about  forty  miles  up  the  river 
from  Telkwa.     Mr.  MacKinnon  reports  as  follows: — 

"  I  left  September  9th  with  cook,  guide,  and  pack  outfit,  and  arrived  at  Andy  GoodwilVs 
cabin  about  6  p.m.  on  the  following  day.  Tlie  next  day  I  visited  the  Helen  group  of  four 
claims,  owned  by  Andy  Goodwill,  Jack  Goodwill,  and  the  estate  of  Joe  Thompson. 

"  Work  has  been  done  on  three  of  the  claims,  the  most  westerly  one 
Helen  Group.  not  ha\4ng  any.  A  large  and  persistent  quartz  vein  is  uncovered  and 
exposed  by  several  open-cuts  and  trenches.  Commencing  at  its  most 
westerly  showing,  the  vein  is  seen  to  strike  X.  60°  E.,  with  a  south-easterly  dip,  and  is  traced 
from  this  point  for  about  1,200  feet.  Beyond  this  the  vein  swings  to  X.  15°  E.  for  500  feet, 
and  then  is  apparently  cut  off  by  a  fault.  The  vein  is  found  again  200  feet  farther  up  the  hill, 
where  it  again  has  the  normal  strike  of  X.  60°  E.,  and  is  traceable  for  150  feet,  beyond  which 
it  becomes  entangled  and  stringered  with  a  dyke. 

"  The  vein  throughout  consists  of  a  quartz  gangue  rather  sparingly  mineralized  and  varying 
from  1  to  25  feet  in  width.  The  formation  is  granodiorite.  Xo  attempt  was  made  to  sample 
the  vein  as  a  whole,  but  a  number  of  samples  of  the  more  highly  mineralized  portions,  or  pay- 
streaks,  in  the  vein  were  taken.  At  a  point  300  feet  from  the  westerly  end  the  vein  is  4  feet 
6  inches  wide,  with  a  20-inch  pay-streak  in  the  centre  ;  a  sample  across  this  pay-streak  assayed  :. 
Gold,  0.18  oz. ;  silver,  0.9  oz. 
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"  Easterly  from  here  the  vein  varies  from  4  to  8  feet  in  widtli  aiui  is  .sli<;litly  mineralized 
thmuarhout  :  in  one  place  it  is  I'S  feet  wide,  of  barren-lookin-j  quartz.  At  the  ea.sterly  end  of  the 
portion  striking  X.  1.')"  E.  there  is  an  open-cut  15  feet  long  with  a,  10-foot  face.  At  the  bottom 
of  this  the  vein  is  3  feet  wide,  with  a  10-inch  pay-streak  :  a  sample  across  this  latter  assayed  : 
Gold,  0.18  oz.  ;  silver,  1.3  oz.  Farther  to  the  east  there  is  another  cut  which  shows  the  vein 
to  be  8  feet  wide ;  fi'oni  this  cut  about  5  tons  of  ore  is  piled  on  the  dump,  an  average  sample 
of  which  gave  on  assay  ;  Gold,  0.32  oz. ;  silver,  4.4  oz.  The  elevations  of  these  claims  are  from 
about  4,500  to  4,800  feet,  which  is  just  above  timber-line.  The  greater  part  of  the  assessment- 
work  that  has  been  done  on  the  group  has  been  with  the  object  of  tracing  the  \ein  on  the 
surface. 

"This  property  lies  about  a  mile  to  the  south-west  of  the  llc.hn  group. 
Big  Four  and  and  is  owned  by  P.  Powers,  J.  Beaman,  R.  Hamilton,  and  Geo.  Charlton. 
Hidden  Treasure.  These  claims  are  lower  down  the  hill  than  the  Ifi-len  group,  being  at  an 
elevation  of  3,500  feet  and  in  the  timber  on  the  side  of  Milk  creek.  A 
large  quartz-filled  fissure,  striking  north-west  through  granodiorite,  is  seen  outcropping  at 
several  places.  Towards  the  south-cast  this  vein  is  faulted  antl  twisted  up  eonsideral)!3-,  and 
is  apparently  intruded  and  broken  up  by  quartz-porphyry  dykes.  At  one  place  the  vein  shows 
a  width  of  20  feet  and  has  been  stripped  for  20  feet  in  length  ;  it  is  fairly  well  miiieiajized 
throughout.  About  2  tons  of  the  best-looking  ore  taken  out  here  has  been  saved  ;  a  sample 
of  this  material  a.s.sayed  :  Gold,  0.02  oz.  ;  .silver,  7.2  oz.  ;  lead,  3G.3  per  cent.  ;  copper,  2.5  per 
cent.  By  means  of  open-cuts  and  trenches  the  vein  has  been  traced  for  about  300  feet,  but  no 
work  has  been  done  which  gives  any  depth  on  the  vein. 

"September  13th.  Moved  camp  from  Andy  Goodwill's  cabin  to  a  point  four  miles  up 
Milk  creek.  It  snowed  heavily  during  the  night,  the  snow  being  as  low  down  as  4,100  feet 
elevation. 

"September  14th.  An  attempt  was  made  to  discover  the  claims  owned  by  J.  Hatch  and 
P.  Powers,  which  lie  some  distance  up  the  north  side  of  Milk  creek.  At  an  elevation  of  5,750 
feet  a  number  of  cuts  had  been  made  which  exposed  a  quartz  \ein  on  one  of  Hatch's  claims. 
It  was  difficult  to  see  much,  as  the  cuts  were  pretty  well  drifted  in  with  the  snow.  In  one 
place  a  cut,  20  feet  along  the  vein,  had  been  made  which  showed  some  quartz  sparingly 
mineralized  with  galena  and  chalcopyrite.  An  average  sample  of  the  pile  of  ore  which  had 
been  extracted  from  this  working  gave  the  following  assay:  Gold,  0.10  oz.  ;  silver,  11.3  oz.  ; 
lead,  7.2  per  cent.  ;  copper,  1.7  per  cent.  Hoop's  claims  lie  to  the  west  of  and  higher  up  the 
hill  than  Hatch's  claims.  It  was  evident  that  with  the  covering  of  snow  on  them  it  was  useless 
to  attempt  to  find  the  workings,  which  consist  of  surface  cuts,  so  a  return  was  made  to  camp. 

"September  15th.  Between  Goodwill's  claims  and  the  lily  Four  there  is  a  group  of 
claims  owned  by  Springsteen  and  McLean.  A  well-marked  trail  led  to  the  caniping-i)lace,  and 
from  there  another  trail  followed  up  a  creek-bottom  to  the  bottom  of  a  sheer  bluft'.  From  here 
on  a  search  was  kept  up  for  the  rest  of  the  afternoon,  but  no  sign  of  workings  nor  outcrops  of 
ore  could  be  found,  and  eventually  the  search  had  to  be  given  up  without  accomfilishing 
anything. 

"September  16th.     Left  for  Telkwa,  arriving  there  the  night  of  September  17th." 
Cronix  Camp,  Babine  Range. 

In  1909  James  Cronin  secured  a  group  of  claims  at  the  head  of  the  Tuchi  river  in  the 
Babine  range,  and  has  been  prospecting  and  developing  them  more  or  less  continuously  since 
that  time.  This  property,  which  is  now  owned  by  the  Babine-Bonanza  Mining  and  Milling 
Company,  of  which  Mr.  Cronin  is  a  large  shareholder  and  general  manager,  is  situated  a  short 
distance  to  the  east  of  the  divide  at  the  head  of  Driftwood  creek.    The  divide  is  at  an  elevation  of 
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6,000  feet,  the  property  being  about  700  feet  lower.  The  present  means  of  access  to  the  property- 
is  by  means  of  an  indifferent  pack-trail  up  Driftwood  creek  and  across  the  divide  ;  this  trail 
commences  at  McPhee's  ranch,  on  the  Hazelton-Telkwa  wagon-road,  about  ten  miles  from 
Telkwa.  Bv  this  trail  the  distance  from  the  mine  to  Smithers,  the  new  town  on  the  Grand 
Trunk  Pacific,  is  about  twentv-two  miles  and  but  little  farther  to  Telkwa. 

The  ore-bodies  on  the  property  occur  at  and  near  the  contact  of  a  granite  porphyi-y  with 
a  series  of  highly  altered  sediments  of  the  Hazelton  group.  These  latter  rocks  are  mainly 
argillites,  but  in  places  have  a  slaty  or  schistose  structure,  and  again,  in  places,  consist  of  tuffs 
and  quartzites.  Two  types  of  ore-bodies  are  found  here ;  one  being  a  true  shear-zone  fissure 
in  the  porphyry,  and  the  other  a  contact  replacement  deposit  in  which  the  wall-rock  on  either 
side  of  the  contact  has  been  replaced  by  ore-minerals. 

The  dominant  ore-minerals  found  are  galena  and  zinc-blende,  together  with  lesser  amounts 
of  pyrite,  arsenopyrite,  and  copper  pyrites.  The  values  are  chiefly  in  silver  and  lead,  although 
certain  shoots  of  the  ore  would  carry  a  high  percentage  of  zinc,  which  under  improved  trans- 
portation conditions  might  be  looked  on  as  marketable  ore.  The  gangue  is  often  quartz,  but 
in  other  places  consists  of  brecciated  and  silicified  porphyry. 

The  sheared-zone  ore-body  has  a  strike  of  about  N.  60°  E.,  with  a  slight  dip  to  the  south- 
east. The  main  working  on  this  ore-body  is  a  tunnel  400  feet  long  ;  a  plan  of  this  working  is 
shown  on  the  map  accompanying  this  report.  For  the  first  300  feet  of  this  tunnel  the  vein 
consists  of  slightly  mineralized  quartz  varying  from  1  to  3  feet  in  width.  The  tunnel  then 
enters  a  shoot  of  heavy  sulphide  ore  which  continues  for  75  feet ;  a  sample  taken  across  20 
inches,  which  gives  an  idea  of  the  values  in  this  ore-shoot,  assayed:  Gold,  0.02  oz.;  silver, 
19.8  oz.:  lead,  22.1  per  cent.;  zinc,  34.1  per  cent.  A  short  distance  beyond  this  ore-shoot  the 
vein  apparently  disappears.  No  work  has  been  done  in  this  tunnel  for  some  j-ears,  and  the 
covering  of  iron-rust  on  the  rock  makes  it  hard  to  determine  what  has  happened  to  the  vein. 
The  writer  is  of  the  opinion  that  the  vein  is  split  up  into  stringers  which  may,  farther  on, 
unite  again,  but  W.  W.  Leach*  says  that  it  has  been  cut  off  by  a  fault.  At  a  point  390  feet 
from  the  mouth  of  the  tunnel  a  raise  has  been  driven  up  30  feet  on  the  ore,  but  here  again  the 
vein  has  stringered  out  and  disappeared. 

The  best  showings  on  the  property  are  in  two  shafts  which  would  seem  to  have  been 
worked  on  during  the  past  summer.  These  are  100  feet  apart  and  are  sunk  on  the  same  or 
nearly  parallel  veins,  which  have  a  strike  of  N.  60°  W.  and  a  northerly  dip  of  about  55 
degrees.  No.  1  shaft,  the  most  easterly  one,  is  105  feet  deep  on  the  incline  and  shows  a  well- 
mineralized  vein  from  2  to  3  feet  in  width.  At  the  bottom  the  vein  is  30  inches  wide  ;  an 
average  sample  of  it  assaying:  Gold,  0.02  oz.;  silver,  59.6  oz.;  lead,  54.6  per  cent.;  zinc,  11.8 
per  cent. 

The  vein  has  been  stripped  for  50  feet  west  of  the  No.  1  shaft,  then  25  feet  is  not 
stripped,  and  then  25  feet  more  is  stripped  to  No.  2  shaft,  which  is  85  feet  deep.  The  vein, 
where  exposed,  is  continuous  throughout,  with  an  average  width  of  about  3  feet,  and  every- 
where shows  a  good  deal  of  mineralization.  At  the  bottom  of  the  No.  2  shaft  there  is  a  pay- 
streak  18  inches  wide  on  the  hanging- wall  which  carries  a  high  percentage  of  zinc-blende,  but 
also  carries  galena  and  copper  pyrites.  An  assaj'  of  this  material  gave  :  Gold,  0.04  oz.;  silver, 
44  oz.;  lead,  17  per  cent.;  zinc,  30.4  per  cent.;  copper,  2.5  per  cent. 

On  the  foot- wall  there  is  10  inches  of  nearly  solid  galena,  and  between  the  two  pay- 
streaks  a  width  of  26  inches  of  fairly  well-mineralized  quartz,  making  a  total  width  for  the 
whole  vein  of  4  feet  6  inches. 
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Tlie  outcrop  ore  from  this  shaft  and  adjoining  stripping  has  been  piled  into  a  dump  con- 
taining perhaps  20  tons.  A  sample,  intended  to  represent  an  average  of  this  dump,  was  taken 
which  assayed:  Gold,  0.04  oz.;  silver,  -4.5.6  oz.;  lead,  24.2  percent.:  zinc,  12.4  per  cent. 

Another  small  dump  has  some  good  ore,  but  apparently  not  much  effort  has  been  made  to 
sort  out  the  high-grade  ore  as  it  was  mined.  These  shafts  are,  of  course,  only  prospecting 
wordings,  and  no  stoping  or  drifting  has  been  done  from  them.  The  strikes  of  the  veins  in 
both  shafts  are  about  the  same,  but  the  stiike  between  the  two  .shafts  is  different,  and  it  is 
probable  there  are  two  separate,  parallel  veins,  or  if  it  is  one  vein,  then  it  is  bent  or  faulted. 

These  showings  look  very  promising  and  would  without  doubt  be  vigorously  worked  if 
means  of  transporting  the  ore  were  available.  This  vein  occurs  entirely  in  the  granite  porphyry, 
and  is  possibly  the  same  vein  as  the  one  in  No.  1  tunnel,  but,  although  this  opinion  has  been 
given  by  W.  W.  Leach,  the  writer  does  not  consider  it  likely,  as  where  exposed  by  workings 
the  two  veins  strike  nearly  at  right  angles  to  one  another.  When  Mr.  Leach  examined  the 
property  in  1910,  the  vein  on  the  top  of  the  hill  was  not  as  well  shown  up  as  it  is  now. 

A  number  of  shafts,  cuts,  and  a  tunnel  have  been  made  on  different  exposures  of  mineral 
occurring  at  the  contact  of  the  igneous  rock  with  the  schists.  An  adit-tunnel  33  feet  long, 
which  was  evidently  driven  during  the  past  summer,  shows  a  good  deal  of  ore.  For  half  its 
distance  this  tunnel  is  in  loose  slide-rock  which  carries  considerable  float-ore,  and  then  strikes 
solid  granite  porphyry  with  stringers  of  mineral.  The  face  of  the  tunnel  is  practically  at  the 
contact  of  the  two  rock  formations  and  shows  a  width  of  4  feet  of  ore.  The  ore  in  this  tunnel 
does  not  occur  as  a  vein,  but  is  a  typical  replacement  deposit  showing  extreme  irregularity. 
The  ore-dump  from  this  working  contains  about  10  tons  of  ore,  and  an  average  sample  of 
it  assayed  :  Gold,  0.04  oz.  ;  silver,  57.4  oz.  :  lead,  31.5  per  cent ;  zinc,  10..5  per  cent.  A 
number  of  open-cuts  have  been  made  along  the  contact,  wliich  all  disclose  bodies  of  quartz 
more  or  less  mineralized. 

Farther  up  the  hill  a  shaft  has  been  sunk  vertically  to  a  depth  of  40  feet  in  the  porphyry, 
and  right  alongside  an  incline  has  been  put  down  about  40  feet  following  the  contact,  which 
dips  at  an  angle  of  70  degrees.  The  ladders  and  timbers  were  gone  from  these  shafts,  so  that 
it  was  impossible  to  examine  the  bottom,  but  there  would  seem  to  be  some  ore  here,  occurring 
again  in  lenticular  masses  and  iri'egular  stringers. 

Along  the  hill  to  the  south  another  quartz  vein  has  been  uncovered  by  open-cuts  and 
stripping ;  this  vein  strikes  N.  65°  W.  and  dips  to  the  north-east,  and  is  therefore  practically 
parallel  to  the  other  vein  on  which  the  two  shafts  have  been  put  down.  In  an  open-cut  15  feet 
long  and  4  feet  deep  this  vein  shows  an  average  width  of  about  10  inches  of  quai-tz  carrying 
di.s.seminated  galena,  a  sample  across  10  inches  a.s.sayed :  Gold,  0.02  oz.  :  .silver,  20  oz. ;  lead, 
1 1  per  cent. 

Beyond  this  latter  working,  and  on  the  slope  of  the  hill  ovei'-looking  the  deep  draw  in 
which  the  water  from  the  divide  drains  towards  Babine  lake,  another  parallel  vein  is  exposed. 
This  is  developed  by  a  shallow  shaft  and  a  tunnel  \\hich  show  it  to  be  similar  to  the  others 
already  described.  The  tunnel  did  not  appai-ently  catch  the  vein,  so,  after  driving  it  in 
nearly  100  feet,  a  crosscut  was  driven  to  the  north-east,  ^\hich  does  strike  the  vein  after  going 
about  50  feet.  The  showing  at  the  face  of  the  tunnel  is  sufficiently  encouraging  to  warrant 
further  work. 
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The  following  tabulation  of  assays  taken  on  the  Croiiiii  property  "ill  make  it  easier  to  see 
liow  the  values  occur  : — 


No. 

Description. 

Gold. 

Silver. 

Copper. 

Lead. 

Zinc. 

1 

Oz. 

0.02 
0.02 
0 .  02 
0.04 
0.04 
0.04 
0.02 

Oz. 

10.8 
39,0 
59.6 
44.0 
45.6 
57.4 
20.0 

Per  Cent. 

Per  Cent. 

22.1 

38.8 
56.4 
17.0 
24.2 
31.5 
11.0 

Per  Cent. 
34.1 

3 
4 

No.  1  shaft 

No.  1  shaft  (selected  ore) 

No.  2  shaft 

Xo  '2  shaft  (outcrop  ore) 

2 

5 

21.1 
11.8 
.30.4 
12.4 

H 

10.5 

No.  3  vein .... 

It  is  easily  seen  that  the  silver  values  are  in  no  way  connected  with  the  zinc  content  of 
the  ore,  but  that  they  do  fluctuate  nearly  proportionately  with  the  percentage  of  lead  ;  in  other 
words,  the  silver  is  carried  almost  entirely  in  the  galena  in  the  ore.  The  .samples  from  the  No. 
1  shaft  show  that  the  ore  there  carries  approximately  1  oz.  of  silver  to  the  unit  of  lead  ;  the 
samples  from  the  No.  2  shaft  show,  however,  that  there  the  ore  runs  about  2  oz.  of  silver  to 
the  unit  of  lead.  The  number  of  samples  taken  by  the  wiiter  would  be  sufficient  alone  to  be 
sure  of  this,  but  these  ratios  of  silver  to  lead  are  confirmed  by  many  assays  taken  by  Mr.  Cronin. 
Tliis  difference  in  the  proportional  content  of  silver  would  tend  to  prove  that  the  veins  in  the 
shafts,  instead  of  being  the  one  vein,  are  diflerent  veins,  although  they  are  clo-sely  parallel. 

The  single  assay  from  the  No.  1  tunnel  would  .show  that  there  the  proportion  of  silver  is 
about  1  oz.  to  the  unit  of  lead,  which  is  again  in  accordance  with  Mr.  Cronin's  assays.  No 
samples  wore  taken  bj'  the  writer  from  the  most  southerly  vein,  which  is  developed  by  a  100- 
foot  tunnel,  but,  Mr.  Cronin  says,  the  silver  there  runs  about  2  oz.  to  the  unit  of  lead. 

This  property  is  at  present  handicapped  by  being  so  inaccessible,  but  if  suitable  trans- 
portation facilities  were  provided  it  would  probably  liefore  long  develop  into  a  shipping  mine. 
Besides  this  mine,  there  are  other  prospects  which  have  encouraging  surface  showings,  but  the 
problem  is  to  provide  an  outlet  for  the  possible  ore. 

The  present  trail  up  Driftwood  creek  and  across  the  divide  could  be  much  improved,  but 
even  then  it  would  be  too  costly  to  pack  ore  out  to  the  railway  at  Smithers.  It  would  be 
possible  to  build  a  wagon-road  from  Cronin's  mine  to  the  shore  of  Babine  lake,  and  then  the 
ore  could  be  taken  out  that  way  to  the  head  of  the  lake.  In  order  to  open  up  the  Babine  Lake 
country  there  will  probably  be  a  road  put  in  from  the  railway,  starting  either  at  Fraser  or 
Burns  lake.  When  this  is  done  the  properties  on  the  Babine  range,  which  lie  on  the  slope 
towards  Babine  lake,  will  find  that  their  best  method  of  transporting  ore. 

SiBOLLA  Ceeek. 

Placer  gold  and  quartz  veins  carrying  free  gold  have  at  different  times  been  reported  from 
SiboUa  creek,  but  the  stories  were  too  indefinite  to  warrant  taking  the  time  necessary  to  visit 
the  section.  In  any  case,  it  is  known  that  no  work  has  been  done,  although  both  placer  claims 
and  mineral  claims  have  been  staked  and  recorded. 

Deep  Greek. 

A  number  of  claims  are  staked  in  this  section,  which  can  be  reached  by  trail  from  Telkwa, 
a  distance  of  twelve  to  fifteen  miles.  The  showings  are  said  to  be  quartz  veins  carrying  iron 
pyrites  and  arsenopyrite  with  fair  values  in  gold.     This  section  was  not  visited  by  the  writer. 
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Bob  Creek. 

A  lai-f e  porphyry  dyke  carrying  low  values  in  gold  is  reported  from  the  ■yicinity  of  Bob 
creek,  but  as  far  as  is  known  no  development-work  has  been  done  on  it  as  yet,  although  claims 
have  been  staked  thei'e. 

In  the  Omineca  Mining  Division,  easterly  from  Telkwa  along  the  line  of  the  railway,  no 
important  mineral  discoveries  have  been  reported,  so  after  finishing  with  the  camps  in  this 
vicinity  the  writer  proceeded  by  train  to  Fort  George,  thus  passing  on  into  the  Cariboo  Mining 
Division. 

In  conclusion,  the  writer  wishes  to  express  his  thanks  for  the  uniform  courtesy  and  assis- 
tance in  his  work  given  to  him  bj-  the  different  people  in  the  districts  visited. 
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GOLDEN  MINING  DIVISION. 

F.  H.  Bacon,  Acting  Gold  Commissioner.     (Office  at  Golden.) 
NOTES  BY  PROVINCIAL  MINERALOGIST. 

No  report  has  been  received  this  year  from  the  Gold  Commissioner  of  this  Division, 
probably  due  to  the  fact  that  there  was  a  change  of  officials  during  the  latter  part  of  the  year. 

The  Acting  Gold  Commissioner  submits  the  office  statistics,  and  says:  "The  mining 
industry  in  this  district  is  at  a  standstill  and  there  is  no  work  of  any  account  going  on." 

The  Canadian  Pacific  Railway  has  completed  builfling  a  branch  railwaj'  south  from 
Golden,  up  the  valley  of  the  Columbia  river,  coimecting  with  the  line  built  northward  from 
the  Crowsnest  branch  of  the  same  railway,  starting  near  Fort  Steele. 

This  being  now  completed,  it  will  afford  transportation  facilities  and  enable  the  mining 
properties  in  the  southern  end  of  this  Division  and  in  the  Windermere  Division  to  do  effective 
work ;  some  of  these  properties  are  very  promising. 

The  only  mine  in  the  Division  which  has  produced  of  late  years  is  the  Monarch,  situated 
near  Field,  on  the  main  line  of  the  Canadian  Pacific  Railway.  This  property  was  shut  down 
during  the  year,  but  the  high  price  of  zinc  has  induced  a  syndicate  to  take  steps  to  open  it  up 
again  this  coming  spring. 

Office  Statistics — Golden  Mining  Division. 

Mineral  claims  recorded 4 

Certificates  of  work  issued 14 

Mining  leases  in  force 2 

Rerecorded  leases 1 

Free  miners'  certificates  (ordinary) 85 

II                         II            (company) 3 

Revenue. 

Free  miners'  certificates $587  00 

General  mining  receipts 51   25 

Tax  on  Crown-granted  mineral  claims 298  25 

»936  50 


WINDERMERE  MINING  DIVISION. 

Report  of  Ronald  Hewat,  Mining  Recorder. 

I  have  the  honour  to  submit  the  annual  report  on  mining  operations  in  the  Windermere 
Mining  Division  for  the  year  ending  December  31.st,  1914. 

There  has  been  very  little  done  in  the  development  of  the  different  mining  properties  in 
this  district  during  1914. 
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A  San  Francisco  concern  took  hold  of  the  Hot  Punch  group  of  mineral  claims,  and  the 
Windermere  Mining  Company,  Limited,  was  incorporated  under  the  laws  of  British  Columbia, 
Dr.  Sehurtz  being  the  representative  for  Canada. 

This  company  built  about  three  miles  of  road  leading  to  the  claims,  and  nearly  200  feet 
of  tunnel  has  been  drifted,  which  produced  about  200  tons  of  ore  at  an  average  gross  value  of 
880  a  ton.  As  .soon  as  conditions  allow  to  do  so,  the  company  intends  to  install  machinery  on 
the  property  and  to  ship  ore  to  the  smelter  regularly. 

On  the  Black  Diamond  237  feet  of  tunnel  has  been  drifted  b\'  the  Black  Diamond 
Mining  Company. 

On  the  rest  of  the  claims  in  this  district  nothing  but  the  necessary  assessment-work  has 
been  done. 

Office  Statistics — Windermere  Minino  Division. 

Location  records 67 

Certificates  of  work 95 

Free  miners'  certificates 73 

Conveyances 13 
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SOUTH-EAST    KOOTENAY    DISTRICT. 


FORT  STEELE  MIXING  DIVISION. 
Report  by  X.  A.  'W.vLLiNGiiR,  Gold  Com.missioxek. 

I  have  the  honour  to  submit  a  report  on  the  progress  of  mining  in  the  Fort  Steele  ^Mining 
Division  for  the  year  1 9 1  -t. 

The  following  table  shows  approximately  the  number  of  mineral  claims  held  timing  each 
vear  since  1899  : — • 


Year. 

Held    under    Crown 

Grant  or  Certifioale 

of  Improvement. 

Certificate  of 
Work. 

New 
Locations. 

1899                

37 
71 
104 
117 
142 
167 
189 
241 
254 
264 
280 
294 
307 
316 
319 
345 

718 
704 
642 
451 
3.^5 
260 
193 
235 
160 
150 
154 
161 
167 
143 
139 
189 

729 

19(KI 

1901 

470 
455 

1902 

190.'{           .                              .... 

253 

200 

1904 

169 

1905 

1900 

1907..                         .    .                   

181 
160 
115 

1908 

100 

1909 

1910 

116 
179 

1911 

191-2 

96 
145 

unti 

104 

1914 

179 

In  making  a  report  upon  the  mining  industry  for  the  year  1914,  it  would  be  difficult  to 
show  that  the  year  was  an  improvement  over  1913,  and  yet  it  certainly  was  so,  not  so  much 
in  the  actual  amount  of  mining  done,  but  in  the  increase  in  general  interest,  as  reflected  in 
the  mining  receipts,  which  are  nearly  double  those  of  1913,  the  preliminary  work  of  inspec- 
tion of  at  least  two  camps,  and  the  completion  of  the  Kootenay  Central  Railway  through  the 
main  valley,  which  affords  transportation  facilities  to  a  large  extent  of  country. 

The  Sullivan  group  at  Elimberley,  which  has  been  described  in  former  reports,  is  steadily 
increasing  its  shipments  and  is  now  the  largest  producer  of  lead  in  British  Columbia,  and  last 
year  produced  35,500  tons  of  ore  carrying  12,000  tons  of  lead  and  500,000  o/.  of  silver. 

The  St.  Eugene  at  Moyie,  with  the  exception  of  a  few  car-loads,  about  900  tons,  earlier 
in  the  year,  has  not  been  shipping. 

The  Perrj'  Creek  section  came  in  for  inspection,  and  the  result  was  so  satisfactory  that  it 
Ls  the  intention  of  one  company  to  put  in  a  deep  exploratory  tunnel  of  2,200  feet  length  and 
obtaining  a  depth,  approximately,  of  1,200  feet,  and,  if  warranted,  to  build  a  large  cyaniding 
plant  with  pebble-mills  ;  the  lumber  is  now  being  hauled  into  place. 

The  St.  Mary  River  section  also  received  some  attention,  and  it  is  understood  that  the 
large  low-grade  copper-deposits  are  to  receive  a  thorough  inspection  and  sampling  to  determine 
their  economic  value.  Some  of  these  deposits  cannot  be  described  as  being  in  leflge  form,  but 
apparently  are  part  and  parcel  of  the  formation  and  are  probably  "sills." 
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There  is  desultory  work  going  on  in  Tracy  creek,  and  some  development  between  Four- 
mile  and  Six-mile,  where  300  or  400  feet  of  drifting  is  being  done  with  satisfactory  results  ; 
while  on  Wild  Horse  creek,  where  a  small  galena-outcrop  was  exposed  by  the  old  placer-works, 
a  little  development  has  demonstrated  that  the  ore-shoot  is  increasing  in  size  and  value  and 
gives  promise  of  some  strength. 

Office  Statistics — Fort  Steele  Mining  Division. 

Mineral  claims  recorded  ("  B  ") 166 

Placer  claims  recorded  or  rerecorded  ("  B  "  placer) 13 

Certificates  of  work  ("  E  ") 189 

Certificates  of  improvements  issued  ("  G  ") 17 

Conveyances  and  other  documents  of  title  (bills  of  sale) 29 

Documents  filed 13 

Affidavits  filed 289 

Mining  leases  in  force 38 

Free  miners'  certificates  (ordinary) 321 

M                       ir            (company) 1 

Crown  grants  issued 26 

Revenue. 

Free  miners'  certificates $1,406  75 

Mining  receipts 1,390  75 


FLATHEAD    RIVER   OILFIELD. 
Xote  by  Provincial  Mineralogist. 

Through  the  courtesy  of  Guy  Kirkpatrick,  of  Vancouver,  a  member  of  the  Flathead  Oil 
Syndicate,  the  Provincial  Mineralogist  has  been  provided  with  a  copy  of  a  report  on  this  oil- 
field— witli  permission  to  print  it — which  was  made  for  the  syndicate  by  Ralph  Arnold,  a 
well-known  geologist  of  California,  who  for  some  years  has  made  a  special  study  of  oilfields. 
A  report  on  this  same  district  was  made  by  the  Pro\'incial  Mineralogist  in  1 903,  which  can  be 
found  on  pages  79  et  seq.  of  the  British  Columbia  Minister  of  Mines'  Report  for  that  yaar. 

REPORT  ON  THE  OIL  POSSIBILITIES  OF  THE  FLATHEAD  DISTRICT,  B.C. 

By  Ralph  Arnold. 

Introduction. 

This  report  is  based  on  eight  days'  field-work,  from  June  29th  to  July  6th,  inclusive,  and, 
as  to  the  Cambrian  stratigraphy,  on  the  repoi-t  of  Professor  R.  G.  Daly,  entitled  "  Geology  of 
the  North  American  Cordillera  at  the  Forty-ninth  Parallel,"  Memoir  No.  38,  Canadian  Geo- 
logical Survey.  The  field  investigations  covered  the  region  from  Belton  to  Kintla  lake  and 
seepage,  Kishinena  creek  and  seepage,  and  as  far  up  as  Gloyn's  on  Kishinena  creek,  Sage  creek 
and  seepages.  Commerce  creek,  including  the  southernmost  fork,  and  the  region  of  Daly's  coal 
claims.  Information  regarding  the  Oil  City  seepages  and  wells  was  obtained  from  Daly's 
report  and  from  notes  by  L.  J.  Pepperberg. 

The  writer  wishes  to  extend  his  thanks  to  Messrs.  Kirkpatrick,  Langley,  and  Raviez,  who 
accompanied  him  on  the  trip,  and  to  Arthur  Lockwood,  for  courtesies  extended  and  informa- 
tion furnished. 
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LOCATIOX. 

The  Flathead  oil  district  of  British  Columbia  occupies  a  narrow  belt  on  the  ea.st  side  of 
the  North  fork  of  the  Flathead  river,  extending  from  the  International  Boundaiy  north  of  the 
Kintla  lakes  in  Glacier  National  Park,  Montana,  to  five  miles  above  the  mouth  of  Commerce 
creek,  about  fifteen  miles  north-west.  Seepages  along  a  well-defined  anticline  mark  the  core 
of  the  district.  Other  seepages  and  so-called  oil  indications  are  reported  from  adjacent  terri- 
tory, but,  up  to  date,  nothing  indicating  oil  in  commercial  quantities  has  been  discovered 
outside  the  belt  mentioned. 

Access  is  had  to  the  region  from  three  directions:  (1)  Over  a  fair  wagon-road  from 
Belton,  Montana,  a  town  on  the  Great  Northern  Railway  fifty  miles  south  of  Sage  creek ; 
(2)  over  a  poor  wagon-road  from  Corbin,  on  the  Crowsnest  branch  of  the  Canadian  Pacific 
Railway,  thirty-five  miles  north  :  (3)  over  a  road  from  Oil  Citv,  thirty  miles  east  of  the 
Flathead  river,  but  now  abandoned  for  the  stretch  from  Gloyn's  to  the  International 
Boundarv  on  Kishinena  creek.  Oil  City  is  connected  bv  good  roads  with  Pincher  Creek,  on 
the  Canadian  Pacific  Railway,  forty  miles  away. 

At  the  present  time  route  No.  1  from  Belton  is  the  best.  Tliis  can  be  traversed  by 
wagons  and  saddle  and  pack  animals,  but  not  by  automobiles.  Should  it  become  necessary  to 
build  a  pipe-line  out  of  the  district,  route  No.  2,  or  that  to  Corbin,  probably  would  be  the 
most  desirable  to  follow. 

Topography. 

The  region  is  dominated  by  the  Clark  range  of  the  Rocky  mountains,  along  the  western 
flank  of  which  the  determining  anticline  follows  in  a  general  S.  40°  E.  and  N.  40°  W.  direc- 
tion, paralleling  the  range.  The  Clark  range  is  characterized  by  -sharp,  often  inaccessible 
peaks,  lateral  ridges,  and  rather  narrow  canyons  which  widen  out  on  the  west  as  they 
approach  the  broad  valley  of  the  Flathead  river.  Sage  and  Kishinena  creeks,  with  which 
this  report  will  principally  deal,  occupy  valleys  varying  from  a  quarter  of  a  mile  to  a  mile 
wide  in  the  general  region  of  the  anticline.  The  countiy  between  and  adjacent  to  the  vallej's 
of  these  two  creeks  and  to  Commerce  creek  is  occupied  by  high,  often  precipitous  ridges,  and 
can  be  practically  ignored  for  economic  purposes  at  the  present  time. 

Abundance  of  timber  of  various  sorts  grows  in  the  valleys  and  on  the  flanks  of  the  lower 
ridges,  thus  furnishing  a  source  for  all  lumber  and  fuel  necessary  for  development.  The 
streams  flowing  down  from  the  higher  mountains  are  capable  of  furnishing  an  abundance  of 
water-power  should  development  prove  this  desirable  for  the  operation  of  producing  and  trans- 
porting plants. 

Geology. 

The  rocks  exposed  on  the  surface  in  the  Clark  range,  with  a  portion  of  which  the  anticline 
and  seepages  are  involved,  are  given  by  Daly  *  as  follows,  from  the  top  downward  : — 

Kintla  Formation. — Argillite,  quartzitic,  and  dolomitic  interbeds ;  red;  820  feet.  Chiefly 
Middle  Cambrian. 

Sheppard  Formation. — Upper  part :  Dolomite;  grey,  weathering  buff ;  500  feet.  Chiefly 
Middle  Cambrian.  Lower  part :  Buft- weathering  dolomite  and  reddish  sandstone  ;  100  feet. 
Middle  Cambrian. 

Siyeh  Formation. — Dolomitic  limestone  with  metargillite  interbeds ;  grey  and  greenish, 
weathering  buff ;  4,100  feet.     Middle  Cambrian. 

Grinnell  Formation. — Metargillite  and  sandstones,  generally  red;  1,600  feet.  Lower 
Cambrian. 


•Memoir  No.  38,  Canadian  Geological  Survey,  Table  \'III.,  page  178,  1912. 
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Appekunny  Formation. — Metargillite;  grey  or  greenish-grey,  weathering  grey  or  brownish ; 
2,600  feet.     Lower  Cambrian. 

AUyn  Formalion. — Siliceous,  often  sandy  dolomite;  light  grey,  weathering  buff;  3,500 
feet.     Beltian. 

Waterton  Formation. — Dolomite  ;  grey ;  200  feet.     Beltian. 

The  Appekunny  formation  is  exposed  at  the  axis  of  the  Sage  Creek-Kishinena  Creek 
anticline  in  the  region  under  discussion,  and  it  is  from  the  beds  well  down  in  this  formation 
that  the  seepages  come  and  the  oil  is  obtained  in  the  Sage  Creek  well.  Joint  cracks  in  the 
metargillite  and  sandy  beds  yield  the  oil  rather  than  true  oil-sands. 

Structure. 

The  structure  in  the  region  of  the  prospective  oil  territory  is  unique  in  so  far  as  the 
experience  of  the  writer  has  extended.  It  involves  (1)  possibly  the  great,  practically  horizontal 
thrust  fault  which  carries  the  Cambrian  sediments  out  over  the  folded  Cretaceous  beds  of  the 
Great  Plains;  (2)  a  normal  or  thrust  fault  which  has  formed  the  great  Flathead  Valley 
depression  by  a  down-throw  on  the  west  side  of  the  Clark  range  ;  and  (3)  a  well-defined  arched 
anticline,  here  called  the  Sage  Creek-Kishinena  Creek  anticline,  caused  b\'  the  drag  of  the  last- 
mentioned  fault  on  the  eastward-dipping  Cambrain  beds  which  form  the  western  part  of  the 
Clark  range.    The  dips  on  the  flanks  of  this  anticline,  where  observed,  were  from  north  to  south. 

(1.)  Commerce  creek,  southernmost  fork  :  East  flank,  about  5  to  1.5  degrees;  west  flank, 
25  to  40  degrees. 

(2.)  Sage  creek,  north  side  of  valley  :  East  flank,  about  10  to  15  degrees  ;  west  flank,  25 
to  28  degrees.     The  arched  top  of  the  anticline  is  between  one-quarter  and  one-half  mile  across. 

Sage  creek,  south  side  of  valley  :  East  flank,  5  to  15  degrees  ;  west  flank,  5  to  25  degrees. 
The  arched  top  of  the  anticline  is  much  broader  on  the  south  side  of  the  valley  than  on  the 
north  side. 

(3.)  Kishinena  creek:  East  flank  of  anticline,  10  to  15  degrees;  west  flank,  8  to  25 
degrees.  The  width  of  the  arch  of  the  anticline  at  this  creek  is  about  a  mean  between  that  on 
the  north  side  and  that  on  the  south  side  of  Sage  creek. 

(4.)  Kintla  creek,  between  the  two  lakes  :  No  well-defined  anticline,  but  the  topographic 
rise  between  the  two  lakes  suggests  an  upward  folding  of  the  beds  here. 

The  anticline,  throughout  its  observed  length,  keeps  a  fairly  uniform  trend  of  about 
S.  40°  E.  and  N.  40°  W.,  bending  a  little  more  towards  the  north  near  its  northern  end.  It  is 
asymmetric,  the  east  flank  dipping  from  10  to  15  degrees,  while  the  west  dip  ranges  from  25  to 
40  degrees.     The  apex,  being  arched,  oifers  ideal  conditions  for  the  accumulation  of  oil. 

Surface  Indic.\tioxs  of  Oil. 

Oil  and  gas  escape  from  the  surface  in  the  form  of  slow  seepages,  and  gas  springs  at  or 
near  the  crest  of  the  Sage  Creek-Kishinena  Creek  anticline  on  Sage,  Kishinena,  and  Kintla 
creeks.  The  oil  is  greenish-brown  in  colour,  has  a  pleasant  odour,  and  is  probably  of  a 
paraffin  base.  The  largest  seepage  is  on  Sage  creek,  and  this  has  been  cleaned  out  to  yield 
small  quantities  of  oil,  possibly  a  gallon  daily.  Several  minor  seepages  are  found  on  the 
banks  of  Sage  creek  on  the  west  flank  of  the  anticline  and  some  little  distance  from  the 
main  seepage,  which  is  almost  directly  on  the  axis  of  the  anticlinal  fold.  The  seepages  in 
Kishinena  and  Kintla  creeks  are  small,  but  their  occurrence  at  the  axis  of  the  anticline  gives 
them  favourable  significance.  With  the  exception  of  the  small  seepages  along  the  banks  of  the 
old  bed  of  Sage  creek,  all  of  the  seepages  emanate  from  the  detrital  valley  fillings,  so  that  their 
real  source  can  only  be  surmised. 


.5  Geo.  5  South-East  Kootenay  Distkut.  K  :^41 


Probadlr  Origin  of  Oil  and  Gas. 

Even  to  a  more  markefl  degree  tlian  in  most  other  oilfields,  it  is  practically  impossible  to 
secure  direct  evidence  as  to  the  ultimate  source  of  the  oil.     Three  *  sources  are  possible  : — 

(1.)  The  organic  Cambrian  sediments  underl3-ing  those  in  which  the  oil  occurs  or  with 
which  the  oil-bearing  beds  are  associated. 

(2.)  The  Carboniferous  t  shale  formations  which  underlie  the  Cambrian  along  the  east 
front  of  the  Clark  range,  and  which  probabl\-  extend  west  under  the  Cambrian,  at  least  so  far 
as  the  fault  defining  the  west  face  of  the  Clark  range.  The  general  character  of  the  oil,  the 
apparent  lack  of  adequate  organic  remains  in  the  Cambrian,  and  the  senii-metamorphoscd 
condition  of  the  Cambrian  leads  the  writer  to  believe  that  the  oil  originates  in  the  Cretaceous 
formation  and  has  migrated  to  the  joint  cracks,  crevices,  and  possibly  porous  beds  in  the 
overlying  Cambrian  along  the  crest  of  the  anticline. 

Results  obtaixed  by  Drilling. 

Of  all  the  wells  drilled  in  or  near  the  anticline,  but  one  has  been  successful  in  obtaining 
oil.  This  is  well  No.  4  of  the  British  Columbia  Coal  and  Oil  Companj',  Limited,  which  is 
located  on  the  north  bank  of  the  old  bed  of  Sage  creek,  a  short  distance  west  of  the  crest  of 
the  anticline.  It  is  130  feet  deep  antl  yields  some  light,  bluish,  paraffin-ba.se  oil  of  about  48° 
to  50°  Beaume  gravity  (0.786-5  to  0.7777  sp.  gr.).  It  is  .said  to  have  flowed  over  the  casing- 
head  when  the  oil  reservoir' was  tapped.  The  oil  is  believed  to  occur  in  the  joint  crevices  of 
the  grey  sandv  metargillite  of  the  Appekunny  formation  (Lower  Cambrian).  No  estimate  is 
passible  of  the  capacit\-  of  the  well,  as  it  never  has  been  properly  tested,  but  little  can  be 
expected  of  it — possibly  a  few  gallons  daily — as  it  is  so  shallow. 

Well  No.  3  of  the  same  conipan}-,  a  little  farther  west,  and  down  the  dip  from  No.  4, 
obtained  a  little  gas  at  205  feet  in  the  same  type  of  rock  as  that  yielding  oil  in  No.  4.  This 
■well  is  opposite  some  seepages  on  the  banks  of  the  old  bed  of  Sage  creek.  Considerable  quan- 
tities of  water,  some  gas,  and  a  little  oil  are  continually  escaping  from  this  well. 

Another  well  was  drilled  by  the  British  Columbia  Coal  and  Oil  Company,  Limited,  to  a 
depth  of  560  feet  in  glacial  deposits  almost  three  miles  below  the  axis  of  the  anticline  on  the 
south  bank  of  Sage  creek.  Neither  oil  nor  gas  was  encountered  here,  nor  were  they  to  be 
expected,  as  the  location  is  absolutely  impossible  from  a  geologic  and  structural  position. 

A  well,  known  as  the  Butte,  was  put  down  to  an  unknown  depth  (probably  about  1,100 
feet,  from  the  best  information)  near  the  east  end  of  lower  Kintla  lake,  and  gas  was  reported 
to  have  been  struck,  but  at  the  time  of  the  writer's  visit  nothing  was  observed  about  the  well 
to  verify  this  report.  This  well  is  located  fully  two  miles  west  of  the  seepage  on  Kintla  creek 
between  the  two  lakes,  and  is  also  believed  to  be  drilled  in  a  \ery  poor  location. 

Gloyn's  two  wells,  or  those  of  the  Columbia  Oil  Company  on  the  headwaters  of  Kisliinena 
creek,  sixteen  miles  above  its  mouth,  are  staited  in  a  synclinc  in  beds  overlying  the  red  Grinnell 
formation,  well  up  in  the  Cambrian  series.  Notwithstanding  certain  favourable  reports,  the 
writer  is  inclined  to  the  belief  that  these  wells  have  obtained  little  or  no  oil,  nor  does  their 
position  lead  to  favourable  conclusions  as  to  the  outcome  of  drilling  in  this  locality. 


*  Probably  shouki  be  two.  but  is  reproduced  as  in  copy  received. 
t  Probably  intended  for  carbonaceous. 
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Conclusions  concerning  Possibilities. 

A  consideration  of  the  evidence  leads  the  writer  to  draw  the  following  conclusions  concern- 
ing the  possibilities  of  the  Flathead  District : — 

(1.)  The  oil  originates  in  the  Cretaceous  shales  underlying  the  great  horizontal  thrust 
fault-plane,  has  in  part  migrated  up,  across  this  fault-plane,  and  has  collected  in  the  joint  cracks 
and  porous  portions  of  the  ovci'lying  Cambrian  beds  in  structurally  advantageous  positions  in 
the  arch  of  the  Sage  Creek-Kishinena  Creek  anticline. 

(2.)  The  character  of  the  oil  obtained  in  drilling  is  of  paratEn  base  and  of  light  gravity — 
viz.,  about  48°  to  50°  Beaume  (0.7865  to  0.7777  sp.  gr.) — and  should  contain  a  high  percentage 
of  gasolene,  kerosene,  and  lubricants,  the  most  valuable  constituents  of  crude  oils. 

(3.)  It  is  believed  that  commercial  quantities  of  oil — say,  two  to  ten  barrels  for  shallow 
wells  of  from  200  to  1,000  feet  in  depth,  and  from  ten  to  fifty  barrels  (or  possibly  more)  for 
the  deeper  holes,  down  to  2,500  feet — will  be  obtained  by  drilling  along  or  near  the  crest  of 
the  anticline. 

(4.)  The  width  of  the  productive  zone  can  only  be  proved  by  drilling,  but  it  is  the  writer's 
opinion  that  the  productive  area  will  extend  for  half  a  mile  to  one  mile,  or  possibly  a  little 
farther,  on  each  side  of  the  axis  of  the  anticline  in  the  creek-valleys.  The  areas  which  can  be 
developed  along  the  anticline  between  the  creek-valleys  will  be  very  limited  indeed,  owing  to 
the  great  height  and  precipitous  character  of  the  intervening  ridges.  It  is  evident,  therefore, 
that  the  only  territory  offering  inducements  for  developments  at  the  present  time  Ues  in  the 
creek-valleys  adjacent  to  the  anticline.  This  is  from  2,000  to  3,000  acres  of  first-choice  land, 
with  possibly  some  highly  speculative  land  near  the  axis  in  the  minor  canyons  or  farther  away 
from  the  axis  in  the  major  valleys. 
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NORTH-WEST    KOOTENAY    DISTRICT. 


Report  of  Robert  Gordon,  Gold  Commissioner. 

I  have  the  honour  to  submit  herewith  the  animal  report  on  the  progress  of  mining  within 
the  Revelstoke  and  Lardeau  Mining  Divisions  for  the  year  ending  December  31st,  1914: : — 

In  the  Big  Bend  country  placer-mining  has  been  in  progress  throughout  the  working 
season,  and  some  new  ground  has  been  opened  up  on  French  creek  by  underground  diggings  ; 
about  thirty  men  being  employed.  This  has  brought  out  some  ricli  dirt,  but  not  enough, 
apparently,  to  cover  working  expenses.  Several  placer  claims  are  being  worked  in  this  vicinity, 
with  good  results. 

At  Illecillewaet,  on  the  main  line  of  the  Canadian  Pacific  Railway,  work  has  been 
prosecuted  on  the  old  Liuun-h  mine  with  a  few  men,  good  ore  being  encountered  and  atrial 
shipment  made,  the  results  of  which  are  not  yet  to  hand. 

In  the  Lai-deau  country  several  mineral  claims  have  been  developed  during  the  year,  but  no 
shipments  of  ore  were  made.  This  locality  is  still  awaiting  some  enterprising  capital  in  order 
to  put  the  whole  district  on  a  shipping  basis. 


REVELSTOKE  MINING  DIVISION. 

Report  of  R.  S.  Squarebeiggs,  Mining  Recorder. 

I  have  the  honour  to  submit  herewith  the  annual  mining  report  and  office  statistics  of 
the  Revelstoke  Mining  Division  for  the  year  ending  December  .31st,  1914. 

The  mining  conditions  in  this  Division  are  about  the  same  as  the  preceding  year,  very 
little  being  done  except  assessment-work,  which  has  been  kept  up  on  most  claims.  Along 
the  Columbia  Ri\er  in  the  Big  Bend  several  new  mineral  claims  have  been  located  near 
Coldstream,  Downie,  and  Canyon  creeks,  and  a  few  to  the  south  between  Revelstoke  and 
Arrowhead,  which  look  promising  for  the  prospector. 

Along  the  Illecillewaet  river  two  claims  have  been  located  near  Laurie.  On  the  Lanark 
mine,  near  Laurie,  some  development-work  has  been  done,  and  an  assay  shipment  has  been 
made  to  the  smelter  at  Trail,  but  it  is  difficult  to  obtain  the  i-esults. 

The  Lanark  mine  was  an  important  producer  prior  to  1898  and  was  described  in  Reports 
of  1896  and  1897. 

At  French  creek,  in  the  Big  Bend,  the  Pioneer  Placer  Mines,  Limited,  has  been  operating 
all  summer  with  about  thirty  men  at  work.  At  the  same  place  Kitson,  Remillard,  Fullmore, 
and  Williams  have  been  working  the  Black  Bear,  Blue  Jay,  and  Snowshoe  placer  leases,  but  the 
results  of  their  labours  have  not  been  communicated  to  this  office.  French  creek  is  looked 
upon  as  being  rich  in  placer  gold,  and  if  expenses  in  connection  with  the  transportation  of 
machinery  and  supplies  could  be  considerably  reduced,  no  doubt  much  ca})ital  would  be 
invested  in  this  Division. 
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Two  new  placer  claims  have  been  located  on  Eleven-mile  creek,  Big  Bend,  known  as  the 
Savana  and  Gold  Cap,  which  will  be  tested  at  the  earliest  opportunity. 

Office  Statistics — Revelstoke  Mimxg  Division. 

Free  miners"  certificates  (individual) 114 

II                       M               (company) 2 

II                      11              (special) 2 

Claims  recorded  (mineral) 14 

II                (placer)     2 

Certificates  of  work  recorded 18 

Payments  in  lieu  of  work 2 

Placer  leases  granted 2 

Agreements  and  transfers  recorded 6 


LARDEAU  MINING  DIVISION.* 
Report  of  Wm.  A.  Strutt,  Mining  Recorder. 

I  have  the  honour  to  submit  herewith  mv  report  of  the  progress  of  the  mining  industry 
in  the  Lardeau  Mining  Division  for  the  year  1914. 

The  mining  operations  in  this  district  show  a  slight  increase  over  last  year  ;  there  has 
been  more  free  miners'  certificates  issued,  double  the  amount  of  agreements  and  transfers,  also 
an  increase  in  work,  but  a  falling-off  in  locations.  Only  one  company  operated  in  here  last 
summer. 

The  only  work  now  in  progress  is  on  the  Excise  and  Duty,  and  the  men  are  working  all 
winter  driving  a  lower  level. 

Office  Statistics — Lardeau  Mining  Division. 

Free  miners'  certificates  (ordinary) 4.3 

11                       11             (company)     1 

Certificates  of  work 56 

Payments  in  lieu  of  work 1 

Locations  recorded 17 

Agreements  and  tran.sfers  recorded 28 


'  Set  also  Report  by  X.  W.  Enimens,  page  245. 
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LARDEAU  MINING  DIVISION. 
Report  by  Newton  W.  Emmens,  M.E. 

The  area  covered  l)v  tlie  Lardeau  Mining  Division  embraces  the  territor\-  hounded  on' the 
north  hv  a  Hue  followin-;  tlie  summit  of  the  ridge  dividing  the  watersheds  of  the  lUeeillewaet 
and  the  Inconiappleux  rivers  ;  on  the  south  b}-  a  line  following  the  summits  of  the  ridges  form- 
ing the  divide  between  the  watersheds  of  Pingston  and  Bannock  creeks  and  the  Upper  Arrow 
and  Trout  lakes  ;  on  the  east  by  a  line  following  the  summits  of  the  ridges  dividing  the  water- 
sheds of  the  Inconiappleux  i-iver  from  that  of  Lardeau  creek  and  the  upper  portion  of  the 
Duncan  rivei'  and  Beaver  creek  ;  while  on  the  west  it  follows  along  the  summits  of  the  ridges 
forming  the  divide  between  the  watersheds  of  the  Shuswap  and  the  Columbia  rivers. 

That  portion  of  the  area  bordering  the  Upper  Arrow  lake  north  of  Albert  point,  the 
North-east  arm  and  the  valley  of  the  Columbia  river  as  far  north  as  Mile-post  23,  on  the 
Arrowhead  branch  of  the  Canadian  Pacific  Railway,  has  already  been  dealt  witli  in  the  geologi- 
cal report  on  the  Arrowhead  section,  and  will  not  therefore  be  repeated  here. 

All  bearings  mentioned  in  this  report  are  astronomic  and  all  elevations  are  above  sea-level. 

Accessibility. 

The  greater  portion  of  the  Lardeau  Mining  Division  is  comparatively  easy  of  access,  being, 
as  it  is,  practically  bisected  by  the  wide,  flat  valley  of  the  Incomappleux  river. 

The  Canadian  Pacific  Railway  operates  trains  as  far  as  Arrowhead,  at  the  junction  of  the 
Columbia  river  and  the  North-east  arm  with  the  Upper  Ai'row  lake.  From  Arrowhead  a 
steamer  connects  with  the  town  of  Beaton,  at  the  head  of  the  North-east  arm,  from  which 
place  there  is  an  excellent  wagon-road  for  a  distance  of  twelve  miles  up  the  valley  of  the 
Incomappleux  river.  From  this  wagon-road  excellent  trunk  trails  have  been  built  up  most  of 
the  larger  tributary  creeks,  and,  from  these  trunk  trails  and  other  parts  of  the  wagon-road, 
pack-trails  have  been  built  to  a  number  of  individual  mines  and  prospects.  Most  of  these  trails 
are  in  fair  condition,  and  a  comparatively  small  amount  of  work  will  put  the  others  in  good  shape. 

At  present  it  is  possible,  in  the  majority  of  cases,  to  ride  on  horseback  to  the  several  mines 
and  prospects  that  exist  in  the  district. 

Above  Twelve-mile,  on  the  Incomappleux  river,  at  which  point  the  stream  is  crossed  by 
an  excellent  wagon-road  bridge,  a  trail  exists  along  the  east  bank  which  at  one  time  extended 
over  the  divide  at  Flat  Creek  pass,  following  the  latter  creek  to  its  junction  with  the  Ulecille- 
waet  river,  near  the  main  line  of  the  Canadian  Pacific  Railway.  This  trail  has  been  little  used 
for  a  number  of  years  beyond  the  mouth  of  Boyd  creek,  and  is  therefore  in  a  bad  state  of  repair 
and  much  overgrown  with  weeds  and  brush,  but  it  would  not  be  an  expensive  matter  to  clear 
it  and  make  the  necessary  repairs. 

ToPOCiRAPHY. 

The  Lardeau  Mining  Division  includes  one  of  the  most  rugged  and  picturesque  areas  in  the 
Selkirk  mountain.s,  the  higher  peaks  of  which  rise  to  altitudes  of  7,000  to  9,000  feet,  and  are 
crowned  by  glaciers  and  fields  of  perpetual  snow. 

The  mountain-sides  are  steep,  in  many  places  precipitous,  with  deep  narrow  valleys 
between,  and  are  densely  timbered  with  cedar,  spruce,  hemlock,  fir,  and  balsam  to  elevations 
of  from  .5,.500  to  G,000  feet.  The  underbrush  to  elevations  of  5,000  feet  is  dense,  making 
transportation  and  travelling,  away  from  the  roads  and  trails,  arduous.  Above  timber-line 
the  mountains  are  clothed  with  grasses  and  alpine  varieties  of  flowers,  some  of  which  are  very 
beautiful.  Tlie  summits  of  the  higher  peaks  are  either  covered  with  glaciers  and  snow-fields 
or  consist  entirely  of  bare  rock. 
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Along  the  valleys  flow  streams  of  water  which,  owing  to  the  steep  gradient  of  their  beds, 
afford  splended  water-powers.  Many  of  the  creeks  and  rivers  are  a  succession  of  cascades  and 
rapids  for  miles,  often  running  through  narrow  rocky  canyons,  forming  splended  sites  for  the 
construction  of  dams. 

Flowin"  through  the  district,  from  close  to  its  north-east  corner,  in  a  southerly  direction 
to  the  head  of  the  North-east  arm  of  Upper  Arrow  lake  is  the  Incomappleu.x  river,  which 
occupies  a  wide  steep-walled  U-shaped  vallej-,  the  floor  of  which  has  a  gentle  slope  towards  the 
south  through  which  the  stream  meanders. 

This  valley  cuts  across  the  strike  of  the  rocks,  and  tributary  to  it  are  a  number  of  streams 
occupying  deep,  narrow,  V-shaped  valleys  having  their  sources  in  the  glaciers  and  snow-fields 
which  crown  the  summits  of  the  divide  to  the  north-west  and  south-east. 

These  valleys  dissect  the  district  into  a  number  of  mountain  ridges  having  a  general  north- 
west and  south-east  trend,  with  offsetting  ridges  at  right  angles. 

The  mountains  are  large,  blocky  masses,  usually  terminating  in  rough,  narrow,  serrated 
ridges,  the  skyline  of  which  is  fairly  even,  but  relieved  in  detail  by  a  number  of  pinnacles  and 
spire-like  rock-masses. 

Speaking  of  the  mountains  in  this  portion  of  the  Selkirks,  R.  W.  Brock  *  says  :  "  This 
even  skyline,  suggestive  of  dissected  peneplane  which  is  a  striking  feature  in  a  panoramic  view 
from  almost  any  peak,  is  remarkable  in  so  mountainous  a  district.  It  seems  to  be  due  to  the 
sameness  in  ph\'sical  and  structural  conditions  of  the  rocks  over  a  wide  area,  with,  perhaps, 
planation  bv  the  Cordilleran  ice-sheet.  Where  the  country-rock  is  granite  or  limestone  the 
mountains  are  loftier  and  the  skyline  becomes  uneven.'' 

At  the  northern  end  of  the  district  is  a  belt  of  limestone  which  forms  the  most  conspicuous 
feature  in  the  topography.  Here  the  ridges  are  wedged-shaped,  rising  precipitously  above  the 
surrounding  country,  weathering  into  castellated  and  fantastic  forms. 

The  topographical  features  are  undoubtedly  due  to  the  erosion  by  river-action  in  a  region 
of  uplift,  but  there  is  much  evidence  to  show  that  these  features  have  been  modified  by  ice, 
the  summits  of  the  ridges  having  been  bevelled  off  and  basins  and  cirques  scooped  out.  Many 
of  these  latter  are  still  occupied  by  residual  glaciers. 

The  shape  of  the  larger  valleys  has  been  changed  from  a  V-shape  to  that  of  a  steep-walled 
U,  while  the  ends  of  the  ridges  projecting  into  these  valleys  have  been  truncated,  giving  them 
the  appearance  of  enormous  cut-banks.  The  floors  of  the  main  valleys  have  been  deepened  to 
a  greater  extent  than  those  of  the  tributary,  so  that  the  latter  often  lie  above  as  hanging 
valley's. 

On  the  mountain-sides  and  on  the  summits  of  the  ridges  are  numerous  boulders  of  rock, 
foreign  to  anything  in  the  vicinity,  indicating  clearly  that  they  have  been  transported  to  their 
present  position  by  ice. 

Numerous  glaciers  and  snow-fields,  some  of  which  are  several  miles  in  extent,  occupy  the 
summits  of  the  higher  peaks  and  ridges.  These  glaciers  are  rapidly  retreating,  and  there  is 
considerable  evidence  that  the  lower  parts  of  many  of  the  valleys  were  occupied  by  ice  at  no 
remote  period. 

In  Poole  creek  as  far  down  as  Camp  creek  (called  Hillman  on  the  map)  the  valley  must 
have  been  occupied  by  ice  not  very  long  ago  (geologically  speaking).  This  portion  of  the  valley 
is  of  the  steep-walled  U-shaped  type,  and,  although  a  nuiuber  of  tributaries  enter  it  and  snow- 
slides  are  both  large  and  numerous,  little  rock  debris  has  as  3'et  accumulated. 


•Brock,  R.  W.     Sunim.  Rep.  (Jco.  Sur.  Can.,  1903,  pp.  44,  45. 
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From  the  field  evidence  it  is  seen  that  the  existing  frlaeiers  are  the  remnants  of  tlie  large 
valley  glaciers,  which,  in  turn,  were  the  remains  of  the  great  Cordillei-an  ice-sheet  at  one  time 
covering  the  whole  of  southern  British  Columbia. 

Tlie  present  glaciers,  while  comparatively  small  as  regards  area,  are  of  considerable  thick- 
ness, often  exceeding  200  feet.  Their  movement  i.s  comparatively  rapid,  as  is  shown  by  tlie 
turbid  condition  of  the  streams  issuing  from  them,  produced  by  the  powdered  rook,  with  which 
they  are  charged,  from  the  grinding  action  of  the  glaciers  on  their  ground  moraines. 

Geology. 

The  rocks  forming  the  Arrowhead  section  have  already  been  dealt  with  in  the  geological 
report  previously  spoken  of.  It  is  not  necessary,  therefore,  to  saj^  anything  further  about 
them  here,  especially  as  they  do  not  contain  any  known  ore-]bodies  of  commercial  importance. 

During  the  examination  of  the  Arrowhead  sectit)n,  a  zone  of  mineralization  having  a 
width  of  5  feet  and  occurring  between  a  quartzite  and  a  green  Schist  was  noted  on  the  south 
side  of  the  Xorth-ea-st  arm,  and  had  evidently,  at  one  time,  been  staked  as  a  mineral  claim,  as, 
a  short  distance  alwve  the  lake-level,  there  is  an  open-cut  some  15  feet  in  length,  in  which  may 
be  seen  some  small  bunches  of  galena  and  iron  pyrites  in  a  quaitz  gaiigue.  The  metallic  con- 
tents, ho^ve^■er,  of  this  material  is  not  sufficient  to  warrant  further  work.  A  sample  taken 
from  this  point,  of  the  more  highly  mineralized  portion,  assaj-ed  only  a  trace  in  gold  and  1.8 
oz.  in  silver  to  the  ton. 

Between  the  head  of  the  North-east  arm  of  the  Upper  Arrow  lake  at  Beaton  and  the 
town  of  Camborne  the  rocks  consist  of  dark  carbonaceous  phyllites,  grey  siliceous  schists,  green 
schists,  and  a  green  rustv-weathering  schistose  rock  which  is  generally  considered  to  be  an 
altered  eruptive,  and  has  been  classified  as  a  diabase-schist. 

These  rocks  have  a  general  north-west  and  south-east  strike,  with  a  north-easterly  dip  at 
angles  from  50  to  60  degrees,  cut  by  a  series  of  joint  planes  having  a  north-easterly  strike  and 
a  dip  of  from  iO  to  80  degrees  north-westerly. 

North  of  Camborne  to  Twelve-mile  the  formation  consists  mainly  of  altered  sedimentary 
rocks  which  are  now  represented  by  phyllites,  talcose  schists,  calc-schists,  and  quartzites,  inter- 
banded  with  the  rasty-weathering  diabase-schists  and  bands  of  a  green  chloritic  schist.  These 
latter  are  considered  to  be  altered  eruptives.  These  rocks  have  the  characteristic  north-west- 
erlv  strike  and  north-easterly  dip,  and  are  cut  by  master  joints  striking  at  right  angles  and 
dipping  steeply  to  the  north-west. 

Two  important  bands  of  quartzite,  locally  called  "  quartzite  dykes,"  cross  the  valley  of  the 
Incomappleux  river — one  a  short  distance  below  the  mouth  of  Menhinick  creek,  and  the  other 
below  that  of  Sable  creek.  This  is  an  exceedingly  hard,  close-grained,  dark-blue  rock,  cut  and 
seamed  in  all  directions  by  quartz  stringers,  and  has  the  appearance  of  an  indurated  sand- 
stone. 

Above  Twelve-mile  to  within  a  short  distance  of  McCougal  creek  the  formation  consists 
of  crystalline  limestones,  interbanded  with  slates  and  phyllites.  Manj'  of  the  limestone-bands 
are  highly  carbonaceous,  some  of  them  containing  a  considerable  amount  of  graphite,  while 
others  contain  a  sufficient  amount  of  chlorite  to  impart  a  decided  green  colour  to  the  rock. 
This  green  chlorite  has,  in  some  instances,  been  mistaken  for  the  green  carbonate  of  copper 
(malachite). 

North  of  this  last  series  of  rocks  is  a  coarse-grained  porphyritic  granite  near  which  occur 
numerous  dykes  of  aplite  and  a  coarse-grained  quartzose  pegmatite.  It  is  in  connection  with 
the  latter  rocks  that  the  tin  occurs  north  of  McDougal  creek. 
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Owing  to  the  highly  altered  and  metamorphosed  condition  of  the  rocks,  there  is  a  com- 
plete absence  of  recognizable  fossils,  but  from  their  general  appearance,  sequence,  and  position, 
they  are  regarded  as  a  continuation  southward  of  the  formation  which  is  exposed  along  the 
main  line  of  the  Canadian  Pacific  Railway  between  the  stations  of  Twin  Butte  and  Glacier, 
which  has  been  classified  as  belonging  to  the  Beltian  system*  (the  Nisconlith  and  Selkirk 
series  of  Dawson)  and  as  being  of  the  Pre-Cambrian  age. 

The  granite  which  occurs  along  the  north-east  portion  of  the  district  is  generally  regarded 
as  being  much  younger  than  the  sedimentary  rocks,  and  from  its  resemblance  to  the  Nelson 
granite  is  considered  to  belong  to  the  same  intrusion  as  the  Nelson  batholith  of  the  West 
Kootenay  sheet,  which  is  tentatively  referred  to  the  Jurassic  or  Post-Jurassic  period,!  and 
differing  both  in  structure  and  composition  from  the  granite  occupying  the  south-western 
portion  of  the  area  examined,  and  which  is  regarded  as  being  of  Pre-Cambrian  age. 

Mineral  Zones. 

In  the  Lardeau  Division  there  are  two  recognized  mineral  belts,  known  respectively  as 
the  Central  and  Lime  Dyke  series. 

The  former  extends  from  the  head  of  Sable  creek  and  the  Akolkolex  river  in  a  general 
south-easterly  direction,  crossing  the  valley  of  the  Incomappleux  river  just  north  of  the  town 
of  Camborne,  and  continuing  across  Mount  Poole  into  the  Trout  Lake  Mining  Division.  This 
belt  is  somewhat  irregular  in  width  and  consists  of  slates  and  phyllites  cut  by  the  green  rusty- 
weathering  diabase-schist,  lying  between  broad  bands  of  the  green  schist.  It  is  within  this 
belt  that  the  more  important  mineral  deposits  occur. 

The  second  mineral  belt,  locally  spoken  of  as  the  "Lime  Dyke,"  extends  along  the  divide 
between  Sable  and  McDougal  creeks  south-easterly  across  the  Incomappleux  river,  along  the 
divides  between  Lexington  and  Boyd,  and  Boyd  and  Kellie  creeks,  across  the  head  of  Poole 
creek  over  into  the  Trout  Lake  District. 

Central  Belt. 
3Iines  and  Prospects. 

This  property  consists  of  three  claims,  the  Bodmin,  St.  Mabyn,  and 
Burniere  Group.  Burniere,  situated  on  the  north-east  slope  of  Comaplix  mountain,  at  the 
head  of  Scott  creek,  and  at  an  elevation  of  6,000  to  6,800  feet.  On  this 
property  there  is  a  well-defined  quartz  vein  having  a  strike  of  N.  65°  W.,  with  a  dip  of  80 
degrees  south-westerly,  lying  at  the  contact  between  a  rusty-weathering  diabase-schist  and  a 
narrow  belt  of  crystalline  limestone  containing  a  large  amount  of  chlorite. 

The  vein  varies  in  width  from  a  few  inches  to  "2.5  feet,  and  is  particularly  well  exposed 
along  the  gently  sloping  hillside  above  the  timber-line  on  the  ridge  dividing  tlie  watersheds  of 
Scott  creek  and  the  West  fork  of  Sable  creek ;  here  it  shows  as  a  white  line  through  the  green 
grass  and  alpine  flora  with  which  this  slope  is  clothed. 

A  number  of  open-cuts  and  shallow  prospect-pits  ha\  e  been  made  along  this  outcrop  for  a 
distance  of  .350  feet,  and  in  many  places  free  gold  can  be  seen  in  the  quartz  with  the  naked 
eye.  A  sample  taken  along  this  outcroji,  after  i-ejecting  the  pieces  in  which  free  gold  could 
be  seen,  assayed :     Gold,  0.3  oz.  ;  silver,  0.2  oz. 

From  a  flat  below  the  outcrop  a  crosscut  has  been  driven  to  intersect  the  vein,  which  it 
does  at  a  vertical  depth  of  1 9  feet.  Here  the  vein  is  1 2  inches  wide,  and  a  general  sample, 
taken  as  nearly  as  possible  at  right  angles  to  its  strike  assaj^ed  :     Gold,  1.2  oz. ;  silver,  0.5  oz. 

*Daly,  R.  A.     Sunim.  Rep.  Geo.  Surv.  Can.,  1912,  p.  1.59. 

tLe  koy,  0.  E.     Sumni.  Rep.  Geo.  Surv.  Can.,  1911,  pp.  143,  U4. 
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Here  was  noticed  some  galena  scattered  through  the  <iiiaitz,  which  was  stated  to  he  very  lidi 
in  gold,  although  only  on  very  rare  occasions  is  native  gold  visible  in  the  jjalena  itself.  To 
conKrm  this,  a  sample  of  the  quartz  containing  a  considerable  amount  of  galena  was  assayed, 
and  found  to  contain  :     Gold,  12.32  oz.  ;  silver,  4.7  oz.     No  assay  was  made  for  lead. 

A  peculiar  characteristic  of  this  vein  is  the  presence  in  the  quartz  of  a  bright  li;,'ht-green 
chlorite,  which  weathers  to  a  rusty  yellow.  This  chlorite  is  considered  an  intlicator  for  gold 
in  this  formation,  as  it  has  been  found  that  those  portions  of  the  vein  containing  the  greatest 
amount  of  chlorite  are  also  the  richest  in  gold,  outside  of  the  galena,  which  is  the  heaviest 
gold-carriei'. 

This  group  is  situated  on  a  ridge  between  Menhinick  and  Scott  creeks, 
Nelson  Group,  at  an  elevation  of  4,600  feet,  on  the  west  side  of  the  Incomappleux  river. 
On  this  property  there  is  a  quartz  vein  having  a  strike  of  N.  GO'  W.,  with 
a  dip  to  the  south-west  at  an  angle  of  50  degrees.  A  number  of  open-cuts  have  been  made 
at  various  places  along  the  vein-outcrop,  which  shows  a  width  of  from  10  to  IS  feet.  A  short 
crosscut  tunnel  has  also  been  driven  into  the  vein,  which  it  intersects  at  a  depth  of  40  feet. 
The  vein  contains  many  schist  inclusions  and  is  divided  into  two  sections  by  a  well-defined 
seam.  In  an  open-cut  above  this  crosscut  the  hanging-wall  section  has  a  width  of  8  feet,  a 
sample  taken  across  which  assayed  :  Gold,  0.2  oz.;  silver,  0.1  oz.  A  sample  of  the  foot- wall 
section,  taken  across  7  feet,  as.sayed  :     Gold,  0.08  oz.:  silver,  0.1  oz. 

In  the  crosscut  an  assay  of  the  foot-wall  section  showed  it  to  contain  :  Gold,  0.02  oz.; 
silver,  0.6  oz.:  and  the  hanging-wall  part :  Gold,  0.15  oz.;  silver,  0.3  oz.;  while  a  third  sample 
taken  across  6  feet  of  the  centre  of  the  vein  assayed  :     Gold,  a  trace  ;  silver,  0. 1  oz. 

In  a  second  open-cut,  about  150  feet  south  of  the  crosscut,  a  general  sample  taken  across 
the  vein  assaj-ed  :     Gold  0.1  oz.;  silver,  1.16  oz. 

These  assays  from  the  open-cut  samples  are  not  as  high  as  one  is  led  to  expect  by  the 
manner  in  which  the  ore  pans,  as  a  very  nice  "tail"  of  gold  can  nearly  always  be   obtained 
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from  a  panful  of  the  decomposed  ore  from  the  cuts.  The  explanation  probably  is  that  the 
gold  occurs  in  very  thin  flakes  which,  while  making  a  big  showing,  do  not  weigli  much.  The 
writer  had  a  similar  experience  in  California,  where  the  ore  obtained  from  an  open-cut 
■'  i)anned  big,"  it  being  quite  a  common  thing  to  get  a  "tail"  of  gold  an  inch  long  from  a  pan 
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of  dirt  :  but  on  running  this  material  through  the  mill  it  was  found  to  contain  only  between 
S2  and  S3  a  ton,  the  explanation  being  that  the  gold  was  very  thin  and  light. 

The  formation  in  which  the  Xelson  vein  occurs  is  a  carbonaceous  phyllite  having  a  strike 
of  X.  45°  W.,  and  is  therefore  cut  by  the  vein  at  a  slight  angle. 

This  group  consists  of  tivo  claims  and  a  fraction,  situated  on  the  north 
Independence       side  of  Menhinick  creek  and  west  side  of  Incomappleux  river,  at  an  eleva- 
Group.  tion  of  3,600  feet.     The  country-rock  is  a  phyllite  cut  by  a  dj-ke  of   rusty- 

weathering  diabase-schist.  There  are  two  veins  on  the  property.  One  of 
these  has  a  strike  of  X.  45°  W.  and  a  north-easterly  dip  of  60  degrees  ;  it  has  a  width  of  4 
feet  and  is  known  as  the  No.  1  ^ein.  The  second  vein  has  a  strike  of  N.  25°  W.,  with  a  dip 
of  70  degrees  .south-westerly,  and  is  known  as  the  No.  2  vein. 

The  outcrops  occur  along  a  flat  where  the  vegetation  is  so  dense  that  it  is  difficult  to  trace 
them  and  so  forrii  an  opinion  as  to  their  relationship. 

The  Xo.  1  vein  has  been  opened  by  a  series  of  surface  trenches  which  show  it  to  be 
continuous  for  a  distance  of  between  300  and  400  feet.  A  sample  taken  across  3  feet  of  the 
quartz  in  No.  1  cut  assayed  :  Gold,  0.06  oz.  ;  silver,  0.1  oz. 

The  Xo.  2  vein  has  been  opened  by  an  adit  (Fig.  1)  run  in  from  the  flat.  The  first  30 
feet  of  this  adit  passes  diagonally  through  the  vein,  then  turns  to  the  west,  and,  10  feet  farther 
on,  encounters  a  quartz  vein  having  a  strike  of  X.  10°  W.,  and  a  westerly  dip  of  70  degrees. 
It  continues  through  this  vein  for  a  distance  of  16  feet  and  into  the  hanging- wall  phyllites  for 
a  further  distance  of  34  feet.  From  the  turn  in  the  adit  a  drift  was  run  north  27  feet  into  the 
Xo.  2  vein,  then  turned  to  a  course  of  X.  25°  W.  and  continued  for  a  further  distance  of  27  feet. 
At  the  face  of  this  drift  a  few  shots  were  put  into  the  west  side,  and  apparently  broke  through 
into  the  Xo.  3  vein  (?).  A  sample  taken  across  6  feet  of  the  quartz  exposed  in  the  face  of 
this  drift  assayed  :  Gold,  0.02  oz. ;  silver,  a  trace  ;  while  a  sample  taken  across  16  feet  of  the 
Xo.  3  vein  in  the  main  adit  showed  it  to  contain  0.5  oz.  gold  and  0.3  oz.  silver. 

Sufiicient  work  has  not  been  done  in  connection  with  the  Xo.  2  and  Xo.  3  veins  to 
determine  whether  they  are  separate  and  distinct,  or  whether  they  are  one  and  the  same,  the 
ore-body  being  split  by  a  horse  of  country-rock  through  which  the  main  adit  penetrates. 
Owing  to  the  heavy  covering  of  soil  and  rocky  debris,  no  outcrops  are  visible  where  these  veins 
should  come  to  the  surface. 

There  is  a  large  amount  of  quartz  float  scattered  about  on  the  surface  in  both  large  and 
small  masses,  some  of  the  former  weighing  several  tons,  a  good  many  of  which,  upon  being 
broken,  show  free  gold.  It  is  supposed,  by  the  owners  of  the  property,  that  this  float  comes 
from  the  Xo.  3  or  "  big  vein,"  as  they  call  it,  but  no  systematic  attempt  has  been  made  to  prove 
the  correctness  of  this  supposition. 

Some  oOO  feet  north-westerly  from  the  adit  is  a  dyke  of  diabase-schist  containing  consider- 
able quartz  and  having  a  strike  of  X.  25°  W.,  with  a  south-westerly  dip  of  60  degrees.  An 
open-cut  has  been  made  across  the  quartz  portion  of  this  dyke,  from  which  a  sample  obtained 
over  5  feet  of  the  more  highly  mineralized  part  assayed  :     Gold,  0.1  oz.  ;  silver,  0.28  oz. 

One  hundred  feet  farther  east  from  this  cut,  on  the  side  of  a  low,  narrow  ridge,  some 
open-cuts  have  been  made  across  a  series  of  quartz  stringers  which  occur  here  in  a  carbonaceous 
phyllite.  These  stringers  follow  the  bedding-planes  of  the  rock  and  have  a  strike  of  X.  45°  W., 
with  a  dip  of  70  degrees  to  the  north-east.  A  sample  taken  across  6  feet  of  the  most  promising 
portion  of  the  Xo.  4  cut  assayed  :  Gold,  0.06  oz.  ;  silver,  1.13  oz.  It  is  quite  possible,  and 
in  fact  probable,  that  these  stringers  represent  the  continuation  of  the  Xo.  1  vein  in  this 
direction. 
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Tliis  group  adjoins  the  ludependence  on  the  south-east  and  extends  to 
Goldfinch  Group,  the  valley  of  the  Ineomappleux  river.  The  ore  occurs  in  a  diabiise-schi.st, 
havinj;  the  characteristic  north-west  strike  and  north-easterly  dip.  This 
schist  is  cut  by  a  series  of  faults  having  a  strike  of  N.  25°  west,  and  a  dip  of  80  degrees  to 
the  south-west.  There  are  also  a  series  of  Hat  joint  planes  having  a  strike  of  N.  45°  W.  and 
a  southerly  dip  of  20  degrees. 

The  dyke  apparently  has  been  subjected  to  a  considerable  amount  of  movement,  which  has 
cracked  and  faulted  the  rock  in  different  directions.  Many  of  the  fault-planes  and  cracks 
subsequently  became  filled  with  quartz,  more  or  less  mineralized  with  pyrite,  galena,  and  zinc- 
blende,  with,  occasionally,  a  little  free  gold. 

Some  of  the  flat  sejims,  or  joint  planes,  are  now  occupied  by  quartz  "  veins  "  from  0.5  to 
12  inches  wide.  These  are  apparently  much  richer  in  the  precious  metals  than  the  other  veins 
and  stringers. 

So  far  as  development-work  shows  and  can  be  seen,  there  is  nothing  on  this  property  in 
the  nature  of  a  well-defined  quartz  vein,  such  as  exist  in  other  portions  of  the  district. 

A  large  amount  of  development-work  has  been  done  on  the  property,  consisting  of 
numerous  open-cuts,  adits,  drifts,  and  crosscuts,  aggregating  a  good  many  hundred  feet. 

The  property  was  at  one  time  equipped  with  a  10-stamp  mill,  situated  near  the  mouth  of 
Menhinick  creek,  in  the  valley  of  the  Incomappleux  river,  which  was  connected  with  the 
mine-workings  by  a  wire-rope  aerial  tram.  A  forest  fire  destroyed  the  tram  line  some  years 
ago  and  it  was  never  rebuilt.  The  mill  building  and  machinery  are  still  on  the  ground  and  in 
a  fairlv  good  state  of  repair. 

The  writer  was  informed  that  a  considerable  tonnage  of  ore  from  the  open-cuts  was  put 
through  the  mill,  and  that  the  yield  in  bullion  was  satisfactory ;  but  no  figures  as  to  tonnage 
or  actual  recoveries  are  available,  and,  from  the  general  appearance  of  the  material  which  was 
put  through  the  mill,  it  would  be  surprising  if  in  the  unsorted  ore  the  yield  was  in  excess  of 
$3  or  $4  a  ton,  and  it  was  probabh'  considerably  less,  inasmuch  as  the  proportion  of  quartz  to 
country-rock  is  exceedingly  small. 

An  upper  adit  at  an  elevation  of  3,400  feet,  was  Jriven  on  one  of  the  flat  veins  previously 
spoken  of  ;  this  vein  is  exposed  in  the  sides  of  the  workings,  and  has  a  width  of  from  4  to  12 
inches.  In  places  this  ore  shows  free  gold,  together  with  some  galena  and  pyrite  ;  a  selected 
sample  assayed  :  Gold,  1.8  oz.;  silver,  0.6  oz.  This  class  of  ore,  however,  occurs  in  compara- 
tively small  patches,  and  for  every  ton  of  material  extracted  a  good  many  tons  of  waste  would 
have  to  be  handled. 

Two  hundred  feet  verticallv  below  the  upper  adit  a  second  adit  has  been  driven  for  a 
considerable  distance.  For  the  first  50  feet  it  has  a  course  of  N.  15°  W.;  it  then  turns  and 
follows  the  formation  in  a  general  X.  45°  W.  direction  for  some  300  feet,  crossing,  in  its 
course,  two  well-defined  fault-planes,  the  farthest  one  (in  from  the  portal  of  the  adit)  of  which 
contained  some  quartz.  A  drift  was  run  along  this  quartz  in  a  N.  25"  W.  direction  for  a  dis- 
tance of  about  75  feet,  and  in  one  place  a  raise  was  put  up  20  feet.  In  both  directions  the 
quartz  terminated  in  a  wedge,  and  it  shows  very  little  mineralization  ;  no  samples  were  taken. 

From  what  can  be  seen,  there  is  no  verification  of  the  existence  of  a  commercial  ore-body 
in  this  portion  of  the  ground,  but  the  face  of  the  lower  adit  is  very  close  to  the  line  of  the 
Independence,  and  if  it  was  continued  until  it  cut  the  "  big  vein  "  in  that  property  might 
uncover  an  ore-body  of  considerable  value. 
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This  mine  is  situated  on  Lexington  raountain,  on  the  east  side  of  the 
Eva  Mine.  Incomappleux  river  and   on  the  north  side  of    Poole  creek,  close  to  the 

mouth  of  the  latter.  The  property  extends  from  the  river-valley  up  the 
mountain-side  to  an  elevation  of  3,800  feet.  It  was  upon  this  property  that  the  first  discovery 
of  <'old  was  made  in  the  district.  In  the  year  1 900  an  inexperienced  prospector  was  searching 
for  silver-lead  ores,  and  found  upon  what  is  now  known  as  the  Eva  property  a  vein  containing 
a  few  specks  of  galena,  which  he  staked  as  a  silver-lead  claim.  On  having  his  samples  assayed, 
however,  thev  were  found  to  contain  high  values  in  gold,  whereupon  he  and  his  partners 
staked  a  "roup  of  gold  claims,  and,  the  news  getting  abroad,  started  a  little  excitement. 

A  syndicate  was  formed  in  Nelson,  under  the  management  of  A.  H.  Gracey,  for  the 
acquisition  and  development  of  this  property,  since  which  time  a  large  amount  of  work  has 
been  done  and  a  considerable  tonnage  of  ore  put  through  the  10-stamp  mill  with  which  the 
property  is  equipped. 

The  mine  has  been  idle  now  for  several  years  owing  to  the  fact  that  the  ore  is  of  too  low 
a  grade  to  be  profitably  handled  with  a  small  reduction  plant  and  at  the  same  time  keep  de- 
velopraen1>work  ahead.  However,  the  mine  has  made  a  good  showing  considering  the 
conditions  under  which  it  was  worked. 

Referring  to  the  local  geology,  I  cannot  do  better  than  quote  from  the  report  of  R.  W. 
Brock*  on  the  Lardeau  District,  in  which  he  says  : — 

"The  lead  consists  of  two  veins,  Ij'ing  in  and  along  two  fault-planes  connected  by 
numerous  cross- veins  and  stringers.  The  direction  of  the  lead  is  about  120  degrees  (S.  40°  E.), 
cutting  the  formation  at  a  low  angle.  At  the  camp  level  (that  is  to  say,  at  the  level  of  No. 
5.i  level  and  No.  6b  level)  the  confining  faults  are  175  feet  apart  and  dip  80  degrees  away 
from  each  other.  Since  they  are  converging  upwards,  at  the  No.  2  tunnel,  500  feet  above, 
they  are  closer  together,  being  only  90  feet  apart. 

"  The  country-rocks  are  a  spotted  phyllite  cut  by  the  yellow-weathering  diabase-schist. 
The  veins  are  of  quartz  carrying  siderite  and  sulphides,  the  latter  usually  in  small  quantities 
only,  together  with  free  gold.  The  sulphides  consist  of  pyrite  sometimes  crystallized  in  the 
form  of  cubes,  and  pyritohedra,  a  little  galena,  and  zinc-blende.  The  veins  vary  in  width 
from  a  few  inches  to  many  feet.  Gouge  along  the  faults  has  usually  confined  the  ore-bearing 
solutions  within  these  planes  and  the  crushed  country-rock  between  them,  so  that  the  veins 
occur  along  these  lines  and  in  the  countrj'-rock  between  them. 

"The  southern  vein  is  called  'A'  and  the  northerly  'B.'  Large  masses  of  quartz  may  be 
developed  especially  where  the  cross- veins  join  the  '  A '  and  '  B  '  veins.  The  cross-veins  have 
not  been  observed  to  extend  through  the  '  A '  and  '  B  '  veins  out  into  the  country-rock.  In 
many  places  the  lead  is  of  solid  vein-matter,  sometimes  banded,  and  with  divisional  planes 
parallel  to  the  walls  or  to  the  stratification  of  the  country-rock.  Sometimes  the  veins  hold 
inclusions  of  the  country-rock  more  or  less  mineralized  by  vein-matter.  In  other  places  the 
quartz  is  deposited  in  bands  between  the  lines  of  stratification.  The  rock  between  the  '  A ' 
and  '  B '  veins  and  the  cross-veins  is  itself  often  mineralized  with  quartz  and  pyrite  assaying 
perhaps  ?2.50  a  ton  in  gold.  Gold  may  be  panned  from  the  quartz  almost  everywhere,  but 
the  values  are  not  evenly  distributed.  Gold  occurs,  visible  to  the  naked  eye,  both  in  the  solid 
quartz,  in  seams  in  the  quartz,  and  along  the  selvedge  of  a  vein.  It  is  often  concentrated 
along  the  walls  of  the  vein  or  around  the  inclusions.  As  the  walls  and  inclusions  are  often 
highly  carbonaceous,  the  carbon  may  be  responsible  for  the  enrichment." 
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In  reference  to  the  foregoing  statement  with  regard  to  the  gold  visible  to  the  naked  eye, 
it  must  not  be  assumed  that  this  applies  to  the  ore-body  as  a  whole.  Free  gold  is  only  ^-isible 
in  spots  here  and  there  in  the  veins. 

The  vein  has  been  traced  along  its  outcrop  from  the  top  of  the  ridge  to  the  level  of  the 
river-valley,  a  vertical  diiierence  of  elevation  of  some  2,000  feet. 

A  total  of  5,570  feet  of  development-work  has  been  done  on  this  property,  consisting  of 
3  130  feet  of  drifts,  2,000  feet  of  cro;5scuts,  375  feet  of  raises,  and  75  feet  of  shaft,  in  addition 
to  which  there  are  two  glory-holes  and  many  open-cuts. 

I  am  indebted  to  A.  H.  Gracey,  M.E.,  of  Nelson,  formerly  manager  of  the  property,  for 
the  following  information  regarding  the  production  and  recovery  from  ore  produced  from  the 
mine  during  thirty-three  working  months  : — 

There  was  treated  a  total  of  30,595  tons,  from  which  was  recovered  §1-1:7,553.92,  an 
average  of  S4.86  a  ton.  The  average  tailing  loss  during  this  period  was  83  cents  a  ton,  so 
that  the  gross  value  of  the  ore  milled  amounted  to  S5.69  a  ton,  showing  an  extraction  of  85.3 
per  cent,  of  the  valuable  metals  in  the  ore. 

In  order  to  ascertain  the  recovery  from  the  treatment  of  the  ore  from  different  portions 
and  levels  of  the  mine  (Fig  2),  a  series  of  mill-runs  were  made,  the  details  of  which  are  as 
follows:  8,853  tons  from  the  No.  1a  level  having  an  assay  value  of  S6  a  ton,  mine-car 
sampling;  467  tons  from  the  cross-vein  on  No.  5a  level  assayed  SIO  a  ton;  355  tons  from-  3a 
drift  assayed  §4.25  a  ton  :  2,350  tons  from  the  big  stope  on  No.  5a  level  assayed  §3.50  a  ton  ; 
825  tons  from  the  drift  on  No.  6a  level  assayed  S3. 50  a  ton  ;  2,163  tons  from  drift,  crosscuts, 
and  raise  on  the  No.  1b  level  assayed  S4.75  a  ton ;  737  tons  from  1b  glory-hole  assayed  83.50 
a  ton;  2,585  tons  irom  Highland  Mary  glory-hoie  assayed  S4.50  a  ton ;  614  tons  from  drift  and 
glory-hole  on  3b  level  assayed  86.70  a  ton  ;  making  a  total  of  18,889  tons  ha\-ing  an  average 
assay  value  of  S5.22  a  ton.  The  total  recovery  from  the  treatment  of  this  amounted  to 
§83,445.94,  an  average  of  §4.41  a  ton,  with  a  taiUng  loss  of  65  cents  a  ton,  showing  a  gross 
value  of  §5.06  a  ton  for  the  ore  milled,  which  checks  within  16  cents  a  ton  of  the  average 
value  according  to  the  mine-ear  sampling. 

On  the  No.  7  level,  which  is  along  the  "  A  "  vein,  the  ore-shoot  that  shows  on  the  No.  6 
level  is  just  being  entered.  An  assay  taken  across  6  feet  of  quartz  gave  §2.89  a  ton  in  gold. 
There  is  a  considerable  tonnage  of  ore  blocked  out  in  the  mine ;  this  has  been  estimated  at 
200,000  tons  according  to  a  report  made  upon  the  property  by  Chester  F.  Lee,  of  Seattle,  and 
which  he  further  states  can  be  counted  to  yield,  on  the  average,  between  §5  and  §6  a  ton. 

In  addition  to  the  ore-bodies  above  mentioned,  there  exist  other  vein-outcrop.s,  but,  aside 
from  the  fact  that  thev  are  gold-bearing  as  shown  by  assays  and  panning  tests,  nothing  is 
known  of  their  commercial  value,  as  no  work  has  been  done  upon  them. 

The  property  is  equipped  with  a  10-stamp  mill  (1,050-tt).  stamps),  ore-feeders,  rock-crushers, 
classifiers,  and  vanners,  also  a  250-light  dynamo  and  an  air-compre-ssor,  the  whole  of  which  is 
housed  in  a  substantial  building.  The  plant  is  operated  by  water-power  derived  from  Poole 
creek,  the  water  being  conveved  from  the  dam  to  the  mill  through  a  flume  4,000  feet  long  and 
an  18-inch  steel  pipe-line  1,030  feet  long,  developing,  under  the  head  of  400  feet,  400  horse- 
power, which  can  easilj'  be  increased  by  enlarging  the  flume  and  pipe-line,  as  only  a  small 
portion  of  the  water  flowing  in  Poole  creek  is  utilized. 

The  ore  is  conveyed  from  the  mine  to  the  mill  by  means  of  a  Riblet  automatic  aerial  tram 
4,200  feet  long,  having  a  capacity  of  10  tons  an  hour. 
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This  property  immediately  adjoins  the  Eva  on  the  soutli-east.     The 

Oyster-  principal  woi'k  has   been  clone  upon   wliat   is   called   the   Criterion   vein, 

Criterion.  which  has  a  strike  of  S.   60°   E.  and  a  dip  of  70  dejjrees  northeasterly. 

This  is  almost  parallel  to  the  "A"  vein  of  the  Eva,  although  converging 

towards  it.      There  has  been  a  total  of  2,.5-50  feet  of  underground  development-work  done 

upon  this  property,  in  addition  to  a  number  of  surface  cuts.      The  bulk  of  the  woik  has, 

however,  been  done  on  the  Criterion  vein  on  two  levels.     Xo.  1  level  cuts  the  vein  at  a  depth 

of  100  feet  below  its  outcrop,  and  appro.vimately  1,000  feet  of  drifting  has  been  d(ine  here  upon 

what  proved  to  be  a  practically  continuous  ore-shoot  averaging  in  width  ajiiuoximately  5  feet. 

Between  this  level  and  the  surface  some  14,000  tons  of  ore  was  extracted,  yielding  bullion  to 

the  value  of  §.52,469.42,  or  within  a  fraction  of  $.3.75  a  ton.     The  figures  of  the  tailing  loss 

are  not  available,  but  I  think  it  is  safe  to  say  that  they  were  pretty  close  to  §1  a  ton. 

The  Criterion  vein  is  well  defined  and  persistent,  and  is  apparently  the  result,  partly  of 
the  filling  of  an  open  fissure  with  quartz,  and  partly  the  replacement  of  the  brecciated  countrv- 
rock  by  the  ore.  The  country-rock  is  a  dark-coloured  carbonaceous  phyllite  (the  colour 
e\ndently  being  due  to  the  presence  of  carbon  in  the  form  of  graphite)  and  can  be  seen  in  all 
stages  of  replacement. 

The  quartz  not  only  is  developed  between  the  larain:e  of  the  phyllites,  but  has  in  many 
places  completely  replaced  that  material,  though  often  with  remaining  included  fragments  of 
phyllite.  In  places  the  vein  consists  of,  practically,  solid  quartz  from  wall  to  wall,  and  in  others 
a  mass  of  reticulating  veinlets  of  quartz  with  phyllite  between.  The  carbon  in  the  phyllite  has 
undoubtedly  played  an  important  part  as  a  precipitating  agent  for  the  gold  contained  in  the 
mineral-bearing  solutions,  as  it  is  not  an  uncommon  thing,  in  certain  portions  of  the  vein,  to 
find  gold  concentrated  around  these  inclusions,  consequently  the  mottled  portions  of  the  vein 
often  yield  the  highest  grade  of  ore,  but  it  is  evident  from  the  gold  recovered  in  the  mill  that 
these  high-grade  spots  are  of  limited  extent. 

The  Criterion  vein  is  cut  by  a  fault  having  a  strike  of  N.  43°  E.,  which  is  occupied  by 
what  is  known  as  the  "galena  vein,"  having  a  width  of  from  1  to  5  feet,  with  well-detined  and 
slickensided  walls.  The  galena  vein  is  younger  than  the  Criterion,  as  the  latter  is  not  only 
cut,  but  is  faulted  a  distance  of  1-5  feet  by  it.  Where  the  galena  vein  passes  through  the 
Criterion  it  narrows  down  to  a  width  of  1  foot,  but  both  it  and  its  accompanying  gouge 
continue  unbroken  through  the  quartz. 

A  drift  has  been  run  along  this  galena  vein  on  the  No.  1  level,  and,  3.50  feet  in  from  the 
Criterion  vein,  the  galena  vein  intersects  an  east-and-west  fault  having  a  dip  of  8  degrees  to 
the  south,  which  cuts  it  off  completely.  A  little  farther  on  a  second  fault  is  met  with.  At 
525  feet,  in  a  quartz  vein  about  8  feet  wide  was  encountered,  similar  to  that  on  the  "  A  "  vein 
in  the  Eva  (of  which  it  is  supposed  to  be  the  continuation),  the  nearest  working  on  which  from 
this  point  lies  700  feet  to  the  west.  This  drift  has  not  yet  been  continued  through  to  the 
"  B  ■'  vein. 

One  hundred  and  seventy-five  feet  vertically  below  this  upper  level  a  No.  2  adit  crosscut 
has  been  driven  to  intersect  the  Criterion  vein,  which  it  does  in  a  distance  of  450  feet.  Only 
a  .small  amount  of  drifting  has  been  done  on  this  level,  and  the  downward  continuation  of  the 
ore-shoot  which  was  mined  out  in  No.  1  level  has  not  yet  been  entered. 

About  300  feet  north  of  the  Criterion  vein  is  the  outci-op  of  what  is  known  as  the  Oyster 
vein,  which  has  a  strike  of  S.  35°  E.  and  a  dip  of  65  degrees  to  the  north-east.  This  vein  has 
been  opened  by  a  series  of  surface  trenches  and  cuts,  and  has  been  traced  into  the  Lucky  Jack 
property,  which  adjoins  the  Oyster-Criterion  on  the  south-east.     Several  other  veins  exist  on 


K  256  Report  of  the  Minister  of  Mines.  1915 

the  property,  but  practically  no  development  has  been  done  on  any  of  them,  although  it  is 
possible  to  find  free  gold,  ^^sible  to  the  unaided  eye,  in  some  of  the  outcrops. 

The  property  is  equipped  with  a  10-stamp  mill,  rock-breakers,  air-compressor,  and  vanners, 
similar  to  that  of  the  Eva.  The  mill  is  operated  by  water-power  taken  from  Poole  creek  below 
the  intake  of  the  Eva  flume.  The  ore  is  transported  from  the  mine  to  the  mill  by  a  Riblet 
aerial  wire  tram  3,500  feet  long. 

This  property  is  situated  on  Lexington  mountain,  west  of  and  below 

Choller.  the  Eva  and  Oyater-CriterwH  groups,  and  extending  from  their  west  .side 

lines  to  the  opposite  side  of  Poole  creek.     There  are  several  quartz  veins  on 

this  propert_y,  all  of  which  are  gold-bearing,  but,  as  the  property  is  under  the  same  ownership 

as  the  Eva,  it  has  not  been  developed  to  any  extent,  the  resources  of  the  owners  having  been 

devoted  to  the  development  of  the  Eva. 

On  the  Choller  claim  there  is  a  well-defined  quartz  vein  having  a  north-south  strike,  with 
a  vertical  dip  cutting  across  the  enclosing  phyllites,  which  at  this  point  have  a  strike  of  N.  70° 
W.  and  a  northerly  dip  of  85  degrees.  A  number  of  open-cuts  have  been  made  along  the  out- 
crop for  a  length  of  about  100  feet,  and  showing  it  to  have  a  width  of  from  2  to  6  feet.  Assays 
of  samples  taken  from  these  open-cuts  are  stated  to  give  values  ranging  from  $4  to  $15  a  ton. 

At  an  elevation  of  2,725  feet  an  adit  has  been  driven  on  the  Choller  vein  for  a  distance 
of  approximately  100  feet,  showing  it  to  have  a  width  of  5  feet.  A  sample  taken  across  the 
full  width  of  5  feet  assaj'ed  :  Gold,  0.5-4  oz. ,  silver,  0.4  oz.  A  few  feet  back  from  the  face  a 
winze  has  been  sunk  to  a  depth  of  40  feet  in  the  vein,  which  has  the  same  appearance  as  in  the 
diif t.  In  driving  this  adit  some  ore  was  encountered  which  showed  iron  pyrites  and  manganese. 
It  has  been  found  that  the  manganese  is  a  good  indicator  of  gold,  and  a  selected  sample  of 
quartz  showing  considerable  of  that  mineral  assayed  :     Gold,  1.2  oz.  ;  silver,  a  trace. 

One  hundred  and  twenty-five  feet  lower  down  the  hill  a  second  adit  has  been  run  in  on 
the  vein,  which  is  here  about  3  feet  wide,  of  quartz  containing  many  fragments  of  phyllite  ; 
this  material  is  said  to  assay  0.4  oz.  gold. 

On  the  Thelma  claim  of  this  group  is  another  large  quartz  vein  with  the  same  general 
characteristics  as  the  Choller.  No  work  has  been  done  on  this  vein  except  near  its  lower 
exposure  at  Poole  creek,  where  an  open-cut  shows  it  to  have  a  width  of  6  feet  of  solid  quartz, 
giving  small  assays  in  gold. 

This  property  is  situated  on  Lexington   mountain,  and    adjoins    the 

Lucky  Jack         Oyster-Criterion  and  Choller  groups  on  the  south-east.     There  are  several 

Group.  veins  upon  this  property  upon  which  a  little  prospecting-work  has  been 

done,  but  the  only  development  of  any  importance  has  been  confined  to 

the  vein  upon   the  Sieve  Xamon  claim,  which  is  a  continuation  of  the   Oyster  vein.     This 

vein  is  of  quartz  having  a  banded  structure  containing  inclusions  of  carbonaceous  phyllite  is 

well  mineralized  with  pyrite,  and  here  has  a  strike  of  N.  35°  W.,  with  a  dip  of  35  degrees  to 

the  north-east  at  the  surface,  with  a  width,  as  shown  by  surface  cuts  on  this  claim  and  on  the 

Oyster-Criterion  ground  (into  which  it  has  been  proved  to  extend  for  a  distance  of  700  feet),  of 

from  4  to  15  feet. 

The  gold  in  this  vein  appears  to  be  chiefly  associated  with  iron  pyrites,  although  occasion- 
ally it  is  found  native  in  the  quartz  and  around  the  phyllite  inclusions.  At  surface,  howevei-, 
where  the  iron  pyrites  has  been  leached,  the  cavities  remaining  in  the  quartz  often  contain 
loose  specks  of  gold.  In  depth  the  ore  becomes  more  base,  only  about  25  per  cent,  of  the  gold 
content  being  amenable  to  amalgamation,  the  balance  being  contained  in  the  sulphides. 
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In  an  open-cut  made  on  this  vein,  not  far  from  the  Oyster-CrUerioii  line,  the  vein 
shows  a  width  of  15  feet,  is  of  a  banded  structin-e,  and  contains  ph\'llite  inclusions  between 
walls  of  carbonaceous  phyllites.  The  bulk  of  this  ore  consists  of  quaitz  honeycombed  from  the 
decomposition  of  the  iron  pyrites,  and  contains  considerable  free  gold.     This  ore  all  pans  well. 

From  the  floor  of  this  cut,  at  an  elevation  of  4,650  feet,  a  ci'osscut  has  been  driven  through 
the  vein  from  foot-wall  to  hanging,  showing  it  to  have  a  width  of  14  feet  at  right  angles  to  its 
strike  and  dip.  The  vein  is  here  divided  into  three  distinct  bands  by  narrow  seams  of  phyllite, 
the  foot- wall  band  being  more  heavily  mineralized  with  iron  pyrites  than  either  of  the  others. 
Three  separate  average  samples  taken  from  this  crosscut,  representing  the  three  separate  bands 
in  the  vein  and  assayed  separately,  gave  the  following  results  :  Hanging-wall  band,  5  feet 
wide,  assayed:  Gold,  0.2  oz.;  silver,  1.0  oz.  Central  band,  over  a  width  of  6  feet,  assayed: 
Gold,  0.3  oz. ;  silver,  0.5  oz.  ;  while  the  more  heavily  mineralized  foot-wall  band,  3  feet  wide, 
assayed  :    Gold,  O.S  oz.;  silver,  1.0  oz. 

One  hundred  feet  verticalh'  below  and  about  125  feet  south-east  of  this  crosscut  is  the 
No.  2  adit.  This  is  a  crosscut  through  the  foot-wall  phyllites  for  about  200  feet,  when  the  vein 
was  cut.  A  drift  was  then  driven  in  a  north-westerly  direction  along  the  foot-wall  of  the  vein 
for  about  40  feet.  From  this  place  a  crosscut  was  driven  into  the  vein  for  15  feet,  when  a 
well-defined  wall  was  encountered  which  was  considered  to  be  the  hanging-wall,  but  there  is  a 
question  as  to  the  correctness  of  this  supposition,  inasmuch  as  a  shot  put  in  this  wall  showed 
it  to  contain  a  considerable  amount  of  mineralized  quartz.  In  this  crosscut  the  vein  is  divided 
into  two  distinct  portions  by  a  narrow  band  of  phyllite,  the  foot-wall  portion  being  4  feet  wide 
and  the  hanging-wall  portion  5  feet. 

Average  samples  taken  from  each  portion,  separately,  assayed  as  follows :  Foot-wall 
portion,  taken  across  3  feet  of  the  more  heavily  mineralized  part,  assayed  :  Gold,  0.8  oz.;  silver, 
0.4  oz.  A  second  sample  taken  over  4  feet  assayed  :  Gold,  0.34  oz. ;  silver,  0.4  oz.  A  sample 
taken  across  5  feet  of  the  hanging-wall  portion  assayed  :  Gold,  0.2  oz.,  with  a  trace  of  silver ; 
and  a  second  sample  taken  from  the  same  place,  but  a  little  higher  up,  gave  only  traces  of 
either  gold  or  silver. 

So  far  as  the  eye  can  detect,  there  is  no  difference  in  the  appearance  of  the  ore  in  either 
the  hanging-wall  or  foot-wall  portions  of  the  vein  at  this  place,  but  there  is  a  very  decided 
TJifference  in  the  gold  contents  of  the  iron  pyrites  with  which  it  is  mineralized.  Samples  of 
the  iron  pyrites  practically  free  from  quartz  taken  from  the  hanging-wall  section  assayed  :  Gold, 
0.6  oz.;  no  silver.  Samples  of  the  same  mineral  from  the  foot-wall  taken  from  three  separate 
places  assayed,  respectively,  1.4  oz.,  1.47  oz.,  and  1.61  oz.  in  gold  and  no  silver. 

At  the  place  where  this  lower  crosscut  intersects  the  vein  the  latter  is  cut  by  a  fault  having 
a  strike  of  N.  65°  W.,  with  a  dip  of  70  degrees  to  the  south-east.  The  extension  on  the  south 
side  of  this  fault  has  not  been  found,  but  there  is  reason  to  believe  that  the  continuation  will 
be  found  lower  down  the  hill,  and  it  is  probable  that  the  vein  which  outcrops  on  the  San 
Joaquin  claim  is  such  continuation,  but  no  work  has  been  done  to  verify  this  supposition. 

On  the  St.  Joe  claim,  2,400  feet  south  of  the  workings  on  the  Oi/sler  vein,  is  a  quartz 
vein  5  feet  wide  between  walls,  carrying  galena  and  having  a  north-westerly  strike.  This  is  a 
continuation  of  the  vein  which  has  been  opened  just  above  the  Poole  Creek  trail  on  what  is 
known  as  the  Bed  Horse  claim.  On  the  Lucky  Jack  properties  very  little  development-work 
has  been  done  on  this  vein,  and  no  samples  were  taken  therefrom,  it  being  considered  that  the 
results  obtained  from  the  sampling  of  it  on  the  Red  Horse  claim  would  be  sufficient. 

This  is  a  relocation  of  the  old  Sir  Wilfred  claim,  and  is  situated  on 
Red  Horse  Claim.     Poole  creek,  about  a  mile  and  a  half  from  the  town  of  Camborne,  at   an 
elevation  of  2,700  feet.     The  vein  has  been  traced  for  a  distance  of  200 
17 
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feet  up  tlie  mountain-side  by  a  series  of  open-cuts  and  trenches.  Just  above  the  trail  the  vein 
has  been  "faced  up'"  and  an  adit  started  thereon.  Here  it  is  14  feet  wide,  with  a  strike  of 
N.  25°  W.  and  dip  of  70  degrees  north-easterly,  divided  by  a  well-defined  seam  in  the  centre 
into  two  portions,  the  foot-wall  section  having  a  width  of  8  feet  and  the  hanging-wall  section 
6  feet.  In  character  and  mineralization  it  is  similar  to  the  Oyster  vein  in  the  Lucky  Jack 
tunnel  •  its  value,  however,  is  very  much  lower.  A  sample  taken  across  6  feet  of  the  hanging- 
wall  section  assayed  :  Gold,  a  trace  ;  silver,  0.6  oz. ;  while  a  sample  taken  across  8  feet  of  the 
foot-wall  section  assayed :  Gold,  0.02  oz.  ;  silver,  2.4  oz.  The  formation  at  this  place  is  a 
phvUite  having  a  strike  of  N.  45°  W.,  with  an  almost  vertical  dip,  cut  by  two  series  of  joint 
planes,  one  series  having  a  strike  of  N.  45°  E.,  with  a  dip  of  80  degrees  westerly,  and  the  other 
having  a  north-easterly  strike,  with  a  dip  of  15  degrees  north-westerly. 

This  group  consists  of  fourteen  claims  extending  from  the  valley  of 

Multiplex  Group.     Poole   creek   in   a   south-easterly  direction  to  the  summit  of   the  ridge. 

Included  in  this  group  is  the  Spider  claim,  upon  which  all  the  undergrounfl 

work  has  been  done.     So  far  as  can  be  seen,  there  is  not,  with  perhaps  one  exception,  a  well- 
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defined  vein  on  the  property.     The  ore  occurs  in  a  chloritic  schist  which  has  been  subjected 
to  a  great  deal  of  pressure,  and  is  consequently  fractured  and  faulted  to  a  considerable  extent. 

The  ore  occurs  along  the  seams  and  fracture-planes,  also  as  bunches  at  their  intersection  ; 
it  consists  of  quartz  carrying  galena,  iron  pyrites,  and  zinc-blende.  The  strike  of  the  formation 
is  N.  45°  to  55°  W.,  with  a  dip  of  65  to  75  degrees  to  the  north-east ;  this  is  cut  by  a  series  of 
joint  planes  having  a  strike  of  N.  40°  E.,  with  a  dip  of  70  degrees  to  the  north-west.  There 
is  also  another  series  of  minor  joints  having  a  north-and-south  strike  and  a  dip  of  15  degrees 
to  the  east. 

Some  years  ago,  a  short  distance  above  the  Beatrice  trail,  which  follows  this  side  of  Poole 
creek,  at  an  elevation  of  .3,786  feet,  some  galena  was  found  in  an  out-crop.  A  short  crosscut 
was  driven  in  from  the  hillside,  a  little  lower  down,  with  the  intention  of  opening  up  what  was 
supposed  to  be  a  vein  carrying  this  material.  The  crosscut  is  only  about  5  feet  long  (Fig.  3), 
when  a  wall  was  cut  with  a  little  ore  on  it.     A  drift  was  then  driven  in  a  direction  of  S.  50° 
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W.  for  17  feet,  but  the  ore  playiiii,'  out,  work  in  that  direction  was  discontinued.  A  drift  was 
then  made  from  the  crosscut  in  a  direction  of  8.  50°  E.  for  27  feet,  then  turned  to  a  direction 
of  8.  10"  E.  for  anotlier  27  feet.  In  this  last  drift  .several  patches  of  ore  were  found,  but 
nothing  in  the  shape  of  a  defined  vein.  Midway  in  this  drift  a  crosscut  12.5  feet  was  driven 
in  a  direction  of  S.  80°  W.,  and,  fi-om  the  face,  drifts  were  made  S.  3°  E.  for  7  feet  and  N.  55° 
W.  for  5  feet.  From  the  face  of  the  latter  a  raise  was  put  up,  coming  out  immediately  under 
the  galena  showing  at  surface.  In  the  course  of  this  work  there  was  extracted  a  quantity  of 
ore,  from  which  a  shipment  was  made  in  October,  1912,  which  contained,  according  to  the 
analysis  furnished  by  the  Trail  smelter:  Gold,  0.1  oz.;  silver,  68.6  oz.;  lead,  17.2  per  cent.; 
zinc,  15.4  per  cent.;  iron,  23  per  cent.;  lime,  8  per  cent;  insoluble,  23  per  cent.;  sulphur, 
(approximately),  16  per  cent.  In  the  blacksmith-shop  at  the  mouth  of  this  adit  there  are 
several  tons  of  sacked  ore,  from  which  a  sample  taken  by  the  writer  assayed  :  Gold,  0.09  oz.; 
silver,  66.4  oz.;  lead,  22.8  per  cent.;  zinc,  11.3  per  cent. 

In  the  workings  above  described  there  still  remain  some  patches  of  ore.  A  sample  from 
the  richer  portions  assayed:  Gold,  0.24  oz.;  silver,  68.9  oz.;  lead,  22.8  per  cent.;  zinc,  14.9 
per  cent. 

Thirty-five  feet  vertically  below  this  upper  crosscut  a  lower  adit  has  been  driven  with  the 
intention  of  cutting  on  its  tlip  what  was  considered  to  be  an  ore-shoot,  and  fi'om  which  the  bulk 
of  the  ore  produced  on  the  upper  level  was  extracted.  This  adit  has  a  course  of  S.  33°  W.  for 
115.5  feet ;  it  then  turns  to  a  direction  of  S.  72°  W.  for  an  additional  20  feet,  and  was  still  being 
continued  at  the  time  of  my  visit.  From  the  turn  in  this  adit,  a  drift  had  been  driven  along 
a  fi-acture  plane  in  a  direction  of  N.  15°  W.  for  a  distance  of  29  feet.  The  formation  cut  by 
the  adit  consists  of  bauds  of  schists,  slates,  and  phyl'ites,  all  of  which  have  a  strike  of  N.  45° 
W.  and  a  dip  of  75  degrees  to  the  north-east. 

At  35  feet  in  from  the  portal  a  band  of  phyllite  mixed  with  quartz  stringers  8  feet  wide 
was  passed  through,  followed  by  12.5  feet  of  a  dark-coloured  slaty  rock  much  contorted  and 
seamed  with  quartz  containing  iron  pyrites. 

Beyond  this  there  is  very  little  mineralization  showing  until  the  chlorite-scliist  is  reached 
at  115  feet  in.  In  this  formation  the  ore  occurs  along  the  joint  planes,  .seams,  and  cracks  in 
the  rock,  and  consists  of  quartz  sparingly  mineralized  with  pyrite,  galena,  and  zinc-blende. 
There  is,  however,  no  continuity  to  this  ore,  it  occurring  in  small  lens-shaped  patches,  rarely 
exceeding  a  few  inches  in  thickness  and  wedging  out  rapidly  in  all  directions. 

On  the  hillside  at  an  elevation  of  4,500  feet  is  an  old  adit  driven  along  a  quartz  vein, 
having  a  course  of  N.  15°  W.  and  a  width  of  15  feet;  this  quartz  is  fairly  well  mineralized 
with  iron  pyrites. 

Fifty  feet  higher  up  tlie  hill  a  rock-slide  has  expo.sed  a  large  quartz-outcrop  containing 
fragments  of  schist  and  a  little  iron  oxide  and  pyrites.  This  material  is  said  to  assay  .'52.50  a 
ton  in  gold. 

In  other  places  on  the  property  there  are  numerous  quartz  stringers  and  veinlets,  but,  as 
previously  stated,  nowhere  was  anything  observed  in  the  nature  of  a  well-defined  vein  such  as 
can  be  seen  in  other  parts  of  the  district. 

Adjoining  the  Multiplex  group  on  the  north-east,  extending  from  Poole 

Eclipse.  creek  up  the  liill  to  the  south-east,  is  the  Eclipnf  claim.     On  this  property 

there  are  three  quartz  veins  having  a  strike  of  X  10°  to  25°  AV.  and  a  width 

of  6  to  8  feet.     They  are  well  defined,  cutting  the  formation  at  a  slight  angle,  and  are  almost 

vertical  in  dip.     Aside  from  a  little  surface  prospecting,  work   has  been  confined  entirely  to 

what  is  known  as  the  Eclipse  vein.     Here  at  an  altitude  of  3,100  feet  (100  feet  above  Poole 
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creek)  an  adit  (Fig.  i)  has  been  driven  on  the  vein  for  a  distance  of  208  feet.  This  adit 
follows  alon"  in  the  foot-wall  of  the  vein  for  the  entire  distance.  At  the  face  of  this  adit  is  a 
fault  bavins  a  north-east  and  south-west  strike  which  cuts  oif  the  vein.  A  drift  was  started 
in  a  S.  '20"  W.  direction  along  this  fault-plane  with  the  intention  of  picking  up  the  continu- 
ation of  the  vein  on  the  other  side.  The  drift,  however,  has  not  been  driven  far  enough  to 
accomplish  this,  although  near  the  face,  on  the  floor  at  the  south  side,  there  is  some  quartz 
coming  in  which  appears  to  be  its  continuation.  A  sample  of  this  material  assayed  :  Gold, 
0.02  oz.;   silver,  T.-t  oz. 

At  a  distance  of  100  feet  from  the  portal  of  the  adit  a  crosscut  was  driven  through  the 
vein  in  a  westerlv  direction  to  the  hanging-wall,  showing  9  feet  of  quartz  mineralized  with  iron 
pyrites.  Eighty-seven  feet  farther  on,  a  second  crosscut  was  made  through  the  vein  which 
proved  to  have  a  ^vidth  of  15  feet,  and  consisted  of  quartz  sparingly  mineralized  with  iron 
pyrites  and  galena.  An  average  sample  taken  along  the  south  side  of  this  crosscut,  represent- 
ing the  cross-section  of  the  vein  at  this  place,  assayed:  Gold,  0.12  oz.:  silver,  2.1  oz.:  no 
assay  being  made  for  lead. 

The  other  two  veins  were  not  sampled,  but  are  said  to  pan  gold.  The  formation  through 
which  these  veins  pass  is  a  carbonaceous  phyllite.  There  is  a  question  as  to  the  relationship 
of  these  three  veins,  and  it  is  possible  that  they  belong  to  the  same  lode  formation,  and  that 
further  development  will  show  them  to  contain  commercial  ore. 
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This  property  adjoins  the  Eclipse  and  J/uIliple.r  groups  on  the  east, 
Execise  Group,     and  is  situated  at  the  junction  of  Mohawk  and  Poole  creeks,  on  the  west 
side  of  the  former.     Some  years  ago  an  outcrop  of  galena  was  discovered 
on  the  hillside  about  200  feet  above  Mohawk  creek  on  what  is  now  the  Execise  claim. 

A  little  prospecting  showed  that  the  ore  occurred  along  a  fault  having  a  course  of  S.  30° 
W.,  with  a  dip  of  50  degrees  to  the  south-west.  An  adit  (Fig.  5)  was  started  13  feet  below 
this  outcrop,  following  along  the  line  of  the  fault  ;  10  feet  in,  a  vein  was  encountered  having 
a  strike  of  S.  15°  E.  and  a  dip  of  50  degrees  to  the  east.  Drifting  was  continued  along  this 
vein  for  a  distance  of  15  feet,  and  along  the  fault-Una  for  a  distance  of  14  feet,  but  the  ground 
being  badly  broken  up,  and  the  ore  somewhat  scattered,  dri^"ing  was  discontinued.  A  winze 
was  then  sunk  on  the  vein  to  a  depth  of  1 2  feet,  and  some  very  nice  solid  galena  ore  extracted. 
The  owners  of  the  property  considered  that  these  workings  were  on  the  top  of  an  ore-shoot,  so 
decided  to  go  farther  down  the  hill  and  drive  a  level  to  cut  the  continuation  of  the  ore  at 
depth. 

A  second  adit  (Fig.  5)  was  therefore  commenced  at  a  point  57  feet  vertically  below,  and 
40  feet  (horizontal  measurement)  N.  35°  E.  from  the  upper  tunnel.  For  the  first  59  feet  this 
No.  2  adit  is  a  crosscut  and  has  a  course  of  S.  43°  W.,  from  which  point  it  turns  to  the  east  of 
south  and  continues  in  a  south-easterly  direction  for  a  distance  of   70  feet,  following  the 
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formation.  Tlie  first  part  of  this  drift  is  in  a  badly  crushed  and  contorted  zone  of  carbonaceous 
phyllite  ;  the  latter  part  follows  a  well-defined  wall  along  which  occurs  more  or  less  ore.  In 
the  face  of  the  drift,  galena  was  showing  at  the  time  of  my  visit.  This  galena  is  of  a  fine 
grain,  locally  called  "steel  galena,"  a  sample  of  which  assayed  :  Gold,  0.02  oz.;  silver,  24.2  oz.; 
lead,  37.3  per  cent. 

Two  crosscuts  had  been  made  from  this  south-east  drift  looking  for  the  continuation  of 
the  ore-shoot  exposed  in  the  upper  workings,  and  from  these  crosscuts  drifts  have  been  made 
at  difiFerent  angles.  As  will  be  seen  from  the  plan,  the  No.  I  crosscut  and  drift  were  too  far 
west  to  have  any  hope  of  encountering  the  downward  continuation  of  the  ore  found  in  the  upper 
workings.  The  No.  2  crosscut  and  drift,  however,  are  in  a  very  much  better  position  and 
appear  to  be  fairly  close  to  the  downward  continuation  of  the  ore-shoot ;  here  a  considerable 
amount  of  galena  is  in  evidence.  An  assay  of  the  solid  galena  from  this  place  showed  it  to 
contain  :  Gold,  0.05  oz.  ;  silver,  40  oz.  ;  lead,  48.5  per  cent;  zinc,  5.5  per  cent.  The  No.  2 
crosscut  passed  through  11  feet  of  quartz  and  phyllite  mixed,  mineralized  with  pyrite  and  a 
little  galena.  An  average  sample  taken  across  this  1 1  feet  assayed  :  Gold,  0.08  oz.  ;  silver, 
2.0  oz.;  lead,  0.8  per  cent. 

Thirty  feet  in  from  the  portal  of  the  No.  2  adit  a  band  of  carbonaceous  phyllite,  cut  and 
seamed  with  quartz,  mineralized  with  iron  pyrites,  was  passed  through,  and  probably  represents 
the  extension  of  the  ore-bearing  zone  in  a  north-westerly  direction. 

This  group  is  situated  at  the  junction  of  Mohawk  and  Poole  creeks,  on 
Mohawk  Group.      the  east  side  of  the  latter,  and  extending  from  Poole  creek  up  the  hillside 
in  a  southerly  direction  for  a  distance  of  4,000  feet.     On  this  property 
there  are  two  veins,  known  respectively  as  the  Mohawk  and  Fresno. 

The  Mohawk  vein  has  been  opened  by  a  short  adit  commencing  within  a  few  feet  of  Poole 
creek,  driven  for  a  distance  of  .some  20  feet.  The  vein  has  a  strike  of  N.  25°  W.,  with 
an  easterly  dip  at  an  angle  of  72  degrees.  It  has  a  well-defined  hanging-wall  and  carries 
considerable  galena,  zinc-blende,  and  iron  pyrites  in  a  quartz  gangue,  with  small  phyllite 
inclusions.  The  country-rock  is  a  phyllite  having  a  strike  of  N.  45°  W.  with  a  north-easterly 
dip,  and  is  fractured  by  two  series  of  joint  planes,  one  having  a  strike  of  N.  15°  to  25°  W.  and 
an  easterly  dip  at  a  high  angle,  and  the  other  an  east-west  strike  and  a  southerly  dip.  Where 
opened  by  the  adit  the  Moliaiik  vein  has  a  w  idth  of  4  feet  and  contains  a  considerable  amount 
of  galena  and  zinc-blende,  in  addition  to  iron  pyrites.  An  assay  of  the  clean  galena  gave  : 
Gold,  0.1  oz.  ;  silver,  50.7  oz.  ;  lead,  65.3  per  cent. ;  while  a  sample  of  the  clean  zinc-blende 
gave  only  traces  in  gold  and  silver,  and  zinc  62.8  per  cent.  The  elevation  of  this  adit  is  3,100 
feet. 

The  Fresno  vein  has  been  opened  by  an  adit  40  feet  long,  driven  on  its  course,  which  is 
N.  20°  W.,  with  an  easterly  dip  of  80  degrees.  The  vein  is  well  defined,  with  a  gouge  of 
crushed  rock  between  it  and  the  hanging-wall,  and  is  mineralized  with  iron  pyrites  and  a  little 
galena.  Aside  from  the  galena,  however,  it  does  not  appear  to  contain  much  of  value,  as  a 
sample  taken  across  the  vein  at  the  face  of  the  adit  over  a  width  of  5  feet  assayed  only  traces 
in  gold  and  silver.     The  country-rock  here  is  a  grey  phyllite. 

This  is  a  group  of  claims  adjoining  the  Mohawk  on  the  south-east,  and 
Homestead        is  situated  on  the  east  side  of  Mohawk  creek  at  an  altitude  of  4,500  to 
Group.  6,000  feet.     On  this  property  there  is  a  .series  of  well-defined  and  clean-cut 

quartz  veins  ranging  from  3  to  8  feet  in  with. 

The  No.  1  vein  is  6  feet  wide  where  it  outcrops  on  the  hill  at  an  elevation  of  5,150  feet, 
and  stands  up  above  the  enclosing  rocks  like  a  stone  wall.  It  has  been  opened  by  a  series  of 
surface  cuts.     A  sample  taken  from  the  face  along  the  wall  gave  only  traces  in  gold  and  silver. 
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and  a  sample  taken  across  a  cut  through  the  vein,  50  feet  to  the  south,  gave :  Gold,  0.1  oz. ; 
no  silver.  About  100  feet  north-east  of  this  vein  is  the  No.  2  vein,  which  has  been  opened 
by  a  series  of  cuts  at  elevations  ranging  from  .5,200  to  5,22.5  feet.  It  is  of  quartz,  8  feet  wide, 
with  a  strike  of  N.  15°  W.  and  a  dip  of  80  degrees  to  the  north-east.  A  sample  taken  across 
the  vein  in  the  deepest  cut,  over  a  width  of  8  feet,  assayed :     Gold,  0.02  oz.  :  silver,  1.5  oz. 

The  No.  4  vein  is  still  farther  up  the  hill,  and  has  been  opened  by  a  cut  at  an  elevation 
of  5  500  feet.  It  is  of  iron-stained  quartz,  is  well  defined,  and  has  a  strike  of  N.  20°  W.,  with 
a  dip  of  70  degrees  to  the  east.  An  average  sample  taken  across  15  feet  assayed  only  traces 
in  wold  and  silver.     A  selected  sample  containing  iron  pyrites  and  a  little  galena  assayed  : 

Gold,  0.5  oz.  :  silver,  8.3  oz. 

One  hundred  feet  higher  up  the  hill  is  another  quartz  vein  10  feet  wide,  having  a  strike 
of  10°  W.  and  an  easterly  dip  of  65  degrees.  This  is  known  as  the  No.  5  vein.  Two  hundred 
feet  above  this  is  the  No.  6  vein,  which  has  been  prospected  by  two  or  three  cuts  along  its 
outcrop.  It  has  a  strike  of  N.  15°  W.  and  an  easterly  dip,  but  at  this  place  is  much  broken 
over  and  therefore  could  not  be  measured  accurately. 

Both  the  Nos.  5  and  6  veins  were  stated  by  the  owners  of  the  property  to  carry  from  §2 
to  .?6  a  ton  gold,  but  the  samples  taken  by  the  writer  only  assayed  traces  in  the  precious 

metals. 

This   property   adjoins   the  Homestead  group   on  the  south-east,   and 

Del  Rev.  extends  from  the  forks  of  Mohawk  creek  up  the  hillside  to  an  elevation  of 

6,000  feet.  On  this  property  there  is  a  quartz  vein  6  feet  wide,  with  a 
north-westerly  strike.  It  has  been  prospected  by  a  series  of  open-cuts  along  its  strike,  but  at 
surface  is  so  badly  broken  over  that  its  dip  could  not  be  accurately  ascertained.  At  an 
elevation  of  5,900  feet  an  open-cut  has  been  made  across  the  vein  for  a  distance  of  some  20 
feet,  but  is  in  the  broken-over  portion.  A  sample  obtained  from  this  cut  assayed  :  Gold,  O.li 
oz.:  silver,  2.3  oz.  The  quartz  is  of  a  banded  structure  containing  a  little  iron  pyrites  and 
included  fragments  of  phyllite,  which  here  forms  the  country-rock. 

Below  this  cut,  one  hundred  feet  farther  down  the  hill,  an  adit  has  been  driven  to 
intersect  the  vein.  The  mouth  of  this  adit  is  caved  in,  so  it  was  impossible  to  make  an 
examination  of  the  vein  on  this  level.  There  is,  however,  a  great  deal  of  quartz  on  the  dump, 
so  it  is  evident  that  the  vein  was  cut  by  this  crosscut,  but  as  to  its  size  and  the  work  done 
thereon  no  information  could  be  obtained.  The  ore  on  the  dump  has  the  same  appearance  as 
that  in  the  open-cut  above  mentioned,  but  was  not  assayed. 

Parties  interested  in  the  property  state  that  there  is  some  good  ore  in  these  workings, 
and  that  there  are  some  parallel  veins  which  also  contain  good  ore,  but  details  are  lacking. 

The  mill,  air-compressor,  and  tram-line  originally  built  for  the  Silver  Dollar  mine  has 
been  acquired  for  the  Del  Rey  mine,  across  whose  property  the  tram-line  passes.  It  was 
intended  to  reopen  the  mine  this  season,  but  owing  to  the  European  war,  active  operations 
have  been  postponed  until  financial  conditions  improve,  only  the  necessary  repair-work  being 
done  this  year. 

This  property  is  situated  on  the  north  side  of  the  East  fork  of  Mohawk 
Gillman.  creek,  on  the  southern  slope  of  Mount  Poole,  at  an  elevation  of  6,000  feet. 

There  is  a  well-defined  quartz  vein  traversing  the  property  which  has  a 
■svidth  of  6  feet  and  a  course  of  N.  15°  W.,  with  a  dip  of  35  degrees  to  the  north-east. 
The  formation  is  a  carbonaceous  phyllite  having  a  strike  of  N.  45°  W.  and  a  north- 
easterly dip.  The  vein  is  opened  by  a  few  shallow  surface  cuts,  a  prospect  shaft  6  feet  deep, 
immediately  above  where  the  Beatrice  trail  crosses  the  vein,  and  a  short  crosscut  driven  in 
from  close  to  the  level  of  the  East  fork  of  Mohawk  creek.     The  vein  is  well  mineralized  with 
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ii-on  pj-ritcs,  a  little  galena  and  zinc-blende,  and  is  seamed  with  phyllitc.  It  is  separated  from 
the  walls  by  a  narrow  gouge,  and  in  a  number  of  places  the  quartz  against  the  wall  is  slicken- 
sided.  An  average  sample  taken  from  the  shaft  above  the  trail,  from  the  crosscut  at  the 
creek,  and  along  the  outcx-op  between  these  two  places,  a  distance  of  about  100  feet,  assayed  : 
Gold,  3.9  oz.;  silver,  G.l  oz. 

In  view  of  the  promising  appearance  of  this  vein  and  its  precious  metal  content,  it  is  to 
be  regretted  that  more  work  has  not  been  done  upon  it. 

This  property  is  situated  near  the  head  of  the  East  fork  of  Mohawk 
Silver  Dollar.  creek,  immediately  above  the  Gillman,  at  an  elevation  of  6,100  to  7,000 
feet.  On  the  property  there  are  two  veins,  one,  the  Silver  Dollar,  which 
has  been  traced  by  surface  cuts  for  a  distance  of  1,400  feet,  and  having  a  strike  of  N.  2.5°  W., 
with  a  dip  of  60  degrees  north-easterly.  This  vein  consists  of  quartz  mineralized  with  iron 
pvrites,  galena,  and  zinc-blende,  with  occasional  patches  of  grey-copper.  The  mineralization  is 
not  uniform,  but  is  more  or  less  confined  to  streaks  along  the  walls  of  the  vein,  and  to  shoots, 
the  rock  between  the  shoots  consisting  of  a  white  quartz  of  small  value. 

The  second  vein  appears  to  be  a  parallel  one.  It  has  been  opened  by  surface  trenching 
and  a  few  shallow  cuts,  in  which  it  appears  to  have  the  same  general  course  and  structure  as 
the  Silver  Dollar.  At  this  place  the  rocks  are  much  disturbed  and  crushed,  so  that  it  is 
possible  this  second  vein  is  in  reality  the  continuation  of  the  Sihvr  Dollar,  although  it  is 
apparently  too,  far  to  the  north-east,  unless  it  has  been  so  displaced  by  a  fault. 

Most  of  the  development-work  has  been  done  on  the  Silver  Dollar  vein,  and  consists  of  a 
number  of  open-cuts  along  its  outcrop,  and  two  crosscuts  from  which  some  drifting  has  been 
done.  In  an  old  prospect-shaft  on  the  outcrop  near  the  noith-west  end  of  the  property  the 
vein  is  4  feet  wide ;  on  its  foot- wall  a  seam  of  galena  4  inches  wide  assays  :  Silver,  59.2  oz.  ; 
lead,  68.27  per  cent.  ;  while  an  average  sample  taken  across  2  feet  of  the  hanging-wall  portion 
of  the  vein  assayed  :     Gold,  0.1  oz. ;  silver,  0.15  oz. 

Fifty  feet  south-east  of  this  shaft,  in  an  open-cut,  at  an  elevation  of  6,240  feet,  the  vein 
is  4  feet  wide,  with  a  streak  of  galena  ore  on  the  hanging-wall  side  1  foot  thick.  A  selected 
sample  of  the  galena  assayed  :  Silver,  66  oz. ;  lead,  66.37  per  cent.;  while  the  quartz  assayed  : 
Gold,  0.05  oz.  ;  silver,  1  oz. 

About  650  feet  south-east  of  the  old  prospect-shaft  a  cut  has  been  made  in  the  vein,  showing 
it  to  have  a  width  of  6  feet.  An  average  sample  taken  at  this  point  assayed  :  Gold,  0.3  oz. ; 
silver,  3.2  oz.  There  are  four  other  cuts  along  the  outcrop  in  which  the  vein  is  exposed  for  a 
width  of  from  2  to  10  feet,  and  assays  from  0.2  to  0.3  oz.  in  gold  and  0.3  to  7.75  oz.  in  silver 
to  the  ton. 

In  the  most  south-easterly  of  these  cuts  there  is  some  solid  sulphide  ore  consisting  of  a 
fine-grained  mixture  of  iron  pyrites,  galena,  and  zinc-blende.  Assays  of  this  material  taken 
from  the  open-cuts  showed  it  to  contain  0.15  to  0.2  oz.  in  gold,  22.4  to  32.25  oz.  in  silver,  and 
10.6  to  15.16  per  cent,  in  lead  ;  no  a.ssays  being  made  for  the  zinc. 

Twenty-five  feet  vertically  below  the  vein-outcrop  a  crosscut  has  been  driven  (Fig.  6), 
cutting  the  vein  in  a  distance  of  92  feet.  From  this  point  drifts  were  made  north-westerly 
along  the  vein  for  a  distance  of  100  feet  and  south-easterly  for  375  feet.  Where  this  crosscut 
intersects  the  vein  it  has  a  width  of  9  feet,  from  which  a  sample  representing  5.5  feet  of  the 
hanging-wall  portion  assayed  :  Gold,  0.05  oz.  ;  silver,  1.5  oz.  ;  while  2  feet  of  the  foot-wall 
portion  assayed  :     Gold,  0.15  oz. ;  silver,  0.5  oz. 

Twenty-five  feet  north-west  of  the  crosscut  the  vein  narrows  down  to  2  feet,  from  wliich 
a  sample  was  taken,  representing  an  8-inch  streak  of  ore  along  the  foot-wall  side ;  this  assayed  : 
Gold,  0.1  oz. ;  silver,  16.5  oz.;  lead,  8.05  per  cent.     Forty  feet  farther  on,  the  foot-wall  section 
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widens  to  10  inches,  and  assays:  Silver,  44.0  oz.  ;  lejul,  14.36  per  cent.  A  short  distance 
farther  along  this  drift  the  vein  narrows  down  again  and  becomes  mixed  with  the  country-rock 
for  a  distance  of  15  feet,  when  it  again  widens  out,  and  in  the  face  of  the  drift,  100  feet  from 
the  crosscut,  there  is  a  streak  of  ore  against  the  hanging-wall,  8  inches  wide,  which  assayed  : 
Silver,  29  oz.  ;  lead,  8.6  per  cent. 

In  the  south-east  drift,  10  feet  south  of  the  cro.s.scut,  there  is  a  12-inch  streak  of  ore 
against  the  hanging-wall  which  assayed  :  Gold,  0.1  oz. ;  silver,  17.8  oz. ;  lead,  7.95  per  cent. ; 
while  an  average  sample  taken  across  the  full  width  of  the  vein,  which  is  here  3  feet,  assayed  : 
Gold,  0.25  oz. ;  silver,  1.05  oz.  Forty  feet  south-east  of  the  crosscut  is  a  stope  35  feet  long 
and  15  feet  high  at  the  highest  point  above  tlie  level.  Here  the  vein  is  30  inches  wide,  and  a 
sample  taken  across  the  ore  showing  in  the  north-west  end  of  the  stope  assayed :  Gold,  0.15  oz. ; 
silver,  0.95  oz.  Between  the  vein  and  the  foot-wall  in  this  stope  is  a  streak  of  fine-grained 
sulphide  ore  4  inches  wide  which  assayed  :  Gold,  0.1  oz. ;  silver,  13.5  oz. ;  lead,  5.87  per  cent. 
From  this  stope  the  drift  continues  along  the  vein  for  a  further  distance  of  330  feet,  but  is 
inaccessible  beyond  the  200-foot  mark  owing  to  a  "cave."  In  this  part  of  the  level  the  vein 
varies  in  width  from  2  to  4  feet,  and  assays  from  0.1  to  0.16  oz.  in  gold  and  0.6  to  2.5  oz.  in 
silver,  with  here  and  there  patches  of  ore  containing  galena  which  assayed  :  Gold,  0. 1  oz. ; 
silver,  13  oz.  ;  lead,  5.5  per  cent. 

Sixty-five  feet  vertically  below  the  No.  1  adit  a  second  adit  has  been  driven  at  nearly 
right  angles  to  the  strike  of  the  formation,  intersecting  the  vein  in  a  distance  of  259  feet  pass- 
ing through  the  vein,  which  is  here  26  feet  between  walls,  and  continuing  on  for  a  further 
distance  of  180  feet,  with  the  idea  of  cutting  another  vein  which  is  supposed  to  parallel  the 
Silver  Dollar.  In  this  crosscut,  at  a  distance  of  129  feet  beyond  the  Silver  Dollar  vein,  is  a 
well-defined  wall  against  which  lies  a  quartz  vein  8  to  1 2  inches  wide,  slightly  mineralized  with 
iron  pyrites ;  it  does  not,  however,  show  any  ore  of  commercial  value. 

On  the  Silver  Dollar  vein  drifts  have  been  made  in  a  north-westerly  direction  for  a  distance 
of  325  feet,  and  in  a  south-easterly  direction  for  a  distance  of  375  feet  from  the  crosscut.  In 
the  north-west  drift  the  vein  varies  in  width  from  3  to  5  feet,  and  average  samples  taken  in 
various  places  range  in  assaj'  from  :  Gold,  0.1  to  0.2  oz.  ;  silver,  0.1  to  11.7  oz.  Along  this 
level,  106  feet  from  the  crosscut  intersection,  a  raise  was  put  through  to  the  No.  1  level.  This 
raise  is  90  feet  long  on  the  slope  of  the  vein,  but  comes  out  10  feet  inside  the  hanging- wall  of 
the  vein  on  the  upper  level.  The  quartz  on  which  this  raise  was  started  extends  only  25  feet 
above  the  lower  level,  where  it  becomes  broken  up  and  mixed  with  the  country-rock. 

In  the  south-easterly  drift  the  vein  varies  in  width  from  8  to  48  inches  in  the  workings, 
but,  as  the  level  is  carried  along  the  hanging-wall  portion  of  the  vein,  this  does  not  represent 
its  full  width.  Assays  of  samples  taken  from  various  places  along  this  level  gave  values  rang- 
ing from  0.05  to  0.25  oz.  in  gold  and  0.05  to  0.9  oz.  in  silver.  Three  crosscuts  have  been  made 
in  the  f<X)t-wall  portion  of  the  vein  at  difterent  places  along  the  level,  showing  its  contents  to 
range  from  0.2  to  0.4  oz.  in  gold  and  0.3  to  0.5  oz.  in  silver.  One  hundred  feet  south-east  of 
the  main  crosscut  a  raise  was  made  connecting  with  the  No.  1  level  above,  but,  like  the  raise 
put  up  from  the  north-west  drift,  it  also  came  out  inside  the  hanging-wall  of  the  upper  level. 
At  a  point  20  feet  above  the  No.  2  level  the  quartz  upon  wliich  the  raise  was  being  driven  is 
cut  off  by  a  slip,  and  no  more  ore  shows  until  within  a  few  feet  of  the  level  above  ;  what  was 
carried  as  a  foot-wall  of  this  raise  forms  the  hanging-wall  to  the  No.  1  level.  This  leads  to  the 
suggestion  that  the  two  ore-bodies  along  which  the  respective  levels  have  been  driven  are 
separate  and  distinct,  the  one  lying  a  few  feet  north-east  of  the  other.  This  supposition  is 
further  strengthened  by  the  No.  3  crosscut  in  the  south-east  drift  on  the  No.  2  level,  in  which 
a  vein  26  inches  wide  was  found  inside  the  foot-wall  of  the  Silver  Dollar  vein,  a  sample  of 
which  assayed  :     Gold,  0.1  oz. ;  silver,  7  oz. ;  lead,  2.12  per  cent. 
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At  600  feet  south-east  from  the  main  crosscut  the  vein  is  cut  off  bv  a  shp  ha\-ing  a  very 
flat  dip  to  the  south-east.  Thinking  that  the  vein  had  been  faulted  here,  the  drift  was  turned 
to  the  south  and  continued  for  a  distance  of  40  feet,  where  it  intersected  a  small  quartz  vein  8 
inches  wide,  a  sample  of  which  assayed  :  Gold,  0.05  oz. ;  silver,  0.75  oz.  This  is  probably  the 
same  vein  as  that  which  was  encountered  in  the  No.  3  crosscut.  From  this  point  the  main 
drift  was  again  turned  to  the  south-east,  following  this  small  vein,  which  pinches  down  to  a 
seam  a  few  feet  farther  on.  The  drift,  however,  was  continued  for  100  feet  farther  without 
encountering  any  ore-body. 

This  property  was  equipped  with  a  mill  situated  on  Mohawk  creek,  and  connected  with 
the  mine  bv  means  of  a  wire-rope  aerial  tramwav  a  little  over  7,000  feet  long.  In  the  mill  are 
two  3-stamp  batteries  of  the  Merrill  type,  in  which  each  stamp  works  in  an  individual  mortar 
and  has  a  quadruple  discharge,  together  with  rock-breakers,  ore-feeders,  concentrating-tables, 
etc.,  driven  by  water-power  obtained  from  Mohawk  creek.  Tliis  plant  has  now  been  purchased 
by  the  Del  Rey  company.  The  mill  was  operated  for  a  short  time,  but  was  not  successful  in 
saving  the  values.  An  examination  of  the  ore  at  present  lying  in  the  mill-bins  and  the  ore- 
bins  at  both  the  upper  and  lower  terminals  of  the  tram-line  show  it  to  contain  an  indiscrimate 
mixture  of  phyUite,  quartz,  solid  iron  pyrites  intermittently  mixed  galena  and  zinc-blende,  and 
some  galena  containing  grey-copper.  It  is  obvious  that  the  putting  through  the  mill  of  solid 
sulphide  ore  is  a  useless  waste  of  good  material,  especially  where  such  ore  contains  grey -copper, 
which  under  the  action  of  the  stamps  would  be  crushed  to  a  fine  powder  and  carried  away  with 
the  tailings.  In  the  mill  is  some  75  tons  of  concentrates  which  assayed  :  Gold,  0.3  oz.;  silver, 
18.8  oz. ;  the  lead  was  not  determined.  Tliis  material  contains  a  large  proportion  of  sand,  due 
to  poor  milling.  A  sample  of  the  tailings  obtained  from  the  "tailings  launder,"  through 
which  the  waste  material  was  allowed  to  flow  to  the  creek,  assayed  :  Gold,  0.1  oz.;  silver,  6.3  oz- 
This  probably  does  not  represent  the  average  tailings,  as  they  actually  ran  to  waste  while  the 
mill  was  in  operation,  as  this  material  has  been  lying  there  for  some  years  and  has  perhaps 
become  somewhat  concentrated  through  the  action  of  the  rain  and  melting  snow.  It  is  certain, 
however,  that  the  tailing  losses  were  a  great  deal  higher  than  they  ought  to  have  been,  owing 
to  poor  milling  methods,  and  it  is  certain  that  a  low-grade  ore-body  such  as  that  of  the  Silver 
Dollar  requires  the  most  up-to-date  and  careful  milling  in  order  to  make  it  pay  a  profit. 

This  property  is  situated  at  the  head  of  the  East  fork  of  Mohawk  creek, 
Beatrice  Mine,  covering  the  summit  of  the  divide  between  it  and  the  North  fork  of  Goat 
creek,  which  flows  into  Lardeau  creek,  in  the  Trout  Lake  Mining  Division. 
On  this  property  there  are  two  veins,  one  from  2  to  5  feet  ^\"ide  carrying  a  fine-grained  solid 
sulphide  ore,  consisting  of  an  intimate  mixture  of  galena,  zinc-blende,  iron  pyrites,  and  grey- 
copper,  assaying  :  Gold,  0.25  oz. ;  silver,  120.72  oz. ;  lead,  17.42  per  cent. ;  zinc,  from  10  to 
23  per  cent. 

A  considerable  amount  of  work  has  been  done  on  this  property  at  different  times,  and  a 
considerable  tonnage  of  ore  has  been  shipped  to  Trail,  but  owing  to  the  distance  the  ore  has  to 
be  rawhided  (seven  miles  before  reaching  the  wagon-road),  and  its  high  zinc  content,  which  is 
penalized  by  the  smelter,  it  has  not  been  a  pav'ing  proposition.  The  vein  also  is  badly  con- 
torted, and  the  phyllite  formation  in  which  it  occurs  is  badlj'  broken,  and  therefore  requires 
considerable  timbering.  The  mine  is  opened  by  means  of  two  adits,  the  lowest  one  of  which 
is  at  an  elevation  of  7,000  feet  and  is  above  timber-line ;  the  upper  adit  is  some  300  feet  in 
length  and  connects  with  an  old  prospect-shaft  by  means  of  a  raise.  In  doing  this  work  there 
was  some  300  tons  of  ore  sorted  and  sent  to  the  smelter.  This  particular  lot  formed  a  part  of 
the  ore-body  comparatively  free  from  zinc,  so  that  it  was  possible  to  keep  that  metal  down  to 
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within  the  limit  allowed  by  the  smelters,  hut  when  the  jn-operty  was  operated  three  or  four 
years  ago  the  zinc  content  of  the  shipments  was  in  excess  of  1 5  per  cent. 

The  second  vein,  called  the  "Gold  lode,"  lies  to  the  west  of  that  carryini,'  the  galena;  it 
has  a  strike  of  N.  25°  W.  and  dips  at  a  steep  angle  to  the  north-east.  It  has  been  opened  by 
a  number  of  surface  cuts,  in  which  it  shows  a  width  of  from  4  to  6  feet,  mineralized  with  iron 
pyrites  and  a  sprinkling  of  galena.  Assays  show  it  to  contain  :  Gold,  0.15  oz.  ;  silver,  0.95  oz. 
Sutiicient  work  has  not  been  done  on  this  vein  to  fully  determine  either  its  extent  or  economic 
value.  There  are  a  number  of  other  quartz-outcrops  on  this  property,  one  of  which  shows  at 
the  edge  of  the  ice  of  the  Poole  glacier,  north-east  of  the  Beatrice  workings,  and  at  an  elevation 
of  8,000  feet.  Others  occur  to  the  .south-west  of  the  Gold  Lode  on  the  Beatrice,  but  have  not 
been  prospected. 

Lime  Dyke  Belt. 

Mines  and  Prospects. 

As  previously  stated,  this  mineral  belt  extends  from  the  head  of  Sable  creek  in  a  general 
south-easterly  direction  across  the  Ineomappleux  river  and  the  heads  of  Lexington  and  Poole 
creeks  over  the  divide  into  the  Trout  Lake  District. 

The  rocks  comprising  this  belt  consist  of  bands  of  limestone,  slate,  and  phyllites,  with  a 
few  intrusive  dykes  of  diabase  and  porphyry.  So  far  as  development  has  gone,  the  mineral 
deposits  appear  to  be  largely  confined  to  the  limestone-bands  or  to  their  contact  with  the 
adjacent  rocks. 

Owing  to  the  mineral  discoveries,  thus  far  made,  being  situated  high  up  on  the  divides  at 
the  headwaters  of  the  various  creeks,  their  long  distance  from  transportation,  and  the  rough 
steep  trails  which  connect  them  with  the  valley  of  the  Ineomappleux  river,  the  ore  must  be 
very  rich  in  order  to  stand  the  heav^y  transportation  expense.  The  energies  of  the  miners  and 
prospectors  therefore  have  been  devoted  to  the  discovery  of  high-grade  ore,  and  little  attention 
has  been  paid  to  the  large  low-grade  ore-bodies  which  are  known  to  exist  in  this  mineral  belt. 
Another  condition  which  has  retarded  the  development  and  operation  of  these  deposits  is  the 
long  winter  and  the  snowslides.  At  the  high  altitudes  in  this  district — that  is  to  say,  from 
5,500  to  7,500  feet — the  first  snow  falls  during  the  latter  part  of  September  and  does  not  go 
off  until  about  the  middle  of  July. 

The  slopes  of  the  mountain-sides  in  this  belt  are  considerably  steeper  than  in  the  Central 
Belt,  and  in  consequence  are  subject  to  snowslides,  some  of  which  are  of  large  proportions  and 
sweep  everything  from  their  path.  While  these  conditions  add  to  the  expense  of  operating, 
they  are  not  by  any  means  prohibitive,  as  when  once  the  mine  is  equipped  with  the  necessary 
plant  and  buildings  (a  safe  spot  for  the  location  of  which  can  always  be  found),  the  ore-deposits 
opened  by  underground  workings,  and  proper  transportation  facilities  provided  which  can  be 
protected  from  the  snowslides  by  means  of  snow-sheds  or  snow-fences,  operations  can  be  carried 
on  throughout  the  year.  There  are  a  large  number  of  Crown-granted  claims  located  along  this 
belt  in  the  Lardeau  Division,  but,  on  the  majority  of  them,  no  work  has  been  done  for  a 
number  of  years  owing  to  the  fact  that  the  ore-deposits  developed  are  of  too  low  a  grade  to  admit 
of  their  being  operated  under  existing  conditions  of  transportation,  and  because  their  owners 
in  most  instances  are  not  mine  operators,  and  lack  both  the  means  and  the  knowledge  to 
successfully  open  up  and  operate  a  low-grade  ore-body.  Chiefly  owing  to  the  above  reasons, 
only  a  few  of  the  prospects  in  this  belt  were  visited  by  the  writer.     A  brief  description  of 

these  follows  : — 

Tliis  property  is  situated  near  the  head  of  Lexington  creek  at  an  elevation 

Morning  Star-     of  5,900  to  6,500  feet  (4,000  to  4,600  feet  above  the  level  of  the  valley  of 

Argenta  Group,    the  Ineomappleux  river  at  the  mouth  of  the  creek),  and  is  reached  by  a 

steep,  rough  trail,  with  an  average  grade  of  1,000  feet  to  the  mile.     At  the 


K  268 


Report  of  the  Minister  of  Mines. 


191; 


contact  between  a  green  chloritic  schist  and  a  band  of  siliceous  blue  limestone  containing 
numerous  quartz  and  calcite  stringers  is  a  vein  7  feet  wide,  locally  known  as  the  "Limestone 
lead." 

This  vein  has  a  strike  of  X.  40°  to  50°  W.  and  a  dip  of  62  to  75  degrees  to  the  eastward, 
conformably  with  that  of  the  enclosing  rocks.  It  has  been  opened  by  a  surface  cut  at  an 
elevation  of  5,953  feet,  made  at  right  angles  to  the  strike.  It  here  .shows  a  width  of  7  feet  and 
consists  of  iron  pyrites,  galena,  and  zinc-blende  in  a  gangue  of  limestone  and  quartz.  Against 
the  hanging-wall  of  this  vein  is  a  streak  6  inches  wide,  much  more  heavily  mineralized  than 
elsewhere.  A  sample  taken  in  this  cut  across  the  full  width  of  7  feet  assayed  :  Gold,  a  trace; 
silver,  0.6  oz.  ;  while  a  sample  from  the  more  heavily  mineralized  hanging-wall  streak  assayed: 
Gold,  0.15  oz. ;  silver,  49.5  oz. ;  lead,  49.8  per  cent.  At  surface  along  the  outcrop  the  vein  is 
much  o.x^idized  and  the  iron  and  lead  leached  out,  lea%-ing  behind  a  honeycombed  shell ;  this 
zone  of  oxidation,  however,  only  extends  a  short  distance  below  the  surface.  Several  other 
cuts  have  been  made  along  the  strike  of  the  vein,  and  several  of  them  show  ore  of  a  similar 
character,  but  nowhere  has  there  been  any  considerable  quantity  of  ore  opened  up. 

One  hundred  feet  south-west  of  the  cut  from  which  the  sample  was  obtained  a  crosscut 
has  been  commenced  (Fig.  7)  to  cut  the  vein  at  a  vertical  depth  of  30  feet.  The  length  of  this 
crosscut,  allowing  for  the  dip  of  the  vein,   will  be  approximately   105  feet,  of  which  70  has 


PLAN       OF     WORKINGS 
MO  R  Nl  N6  STAR- ARGENTA    M- C. 


«./  -^/^ 


already  been  driven.  The  idea  of  the  owners  in  driving  this  crosscut  is  to  get  underneath  the 
galena  showing  in  the  cut  above,  with  the  hope  that  it  is  the  apex  of  an  ore-shoot,  and  that 
the  crosscut  will  develop  sufficient  ore  to  enable  them  to  make  shipments  to  the  smelter.  From 
the  limited  amount  of  work  done  it  is  impossible  to  form  an  accurate  idea  as  to  the  minerali- 
zation of  this  vein  in  depth,  but  on  general  principles  it  would  have  been  far  better  to  have 
sunk  a  prospect-shaft  on  the  "showing"  in  the  cut,  to  a  depth  of  25  or  30  feet,  which  could 
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easily  l>e  done  with  a  windlass,  rather  than  to  drive  a  erosscut  for  a  distanci-  of  over  100  feet 
thi-ough  a  hard  siliceous  lime  on  the  chance  of  findinj;  an  ore-body  wlien  the  vein  is  cut.  In 
other  words,  the  old  adage,  "follow  your  ore  if  it  climbs  a  tree,"  is  an  excellent  one  in  the  first 
stages  of  the  development  of  an  ore-body,  and  if  it  were  generally  adhered  to  by  j^rospectors 
considei-ably  better  results  would  be  attained. 

North-east  of  the  hanging-wall  ehloritic  schist,  about  L'OO  feet  farther  up  the  liillsido,  is  a 
band  of  white  crystalline  limestone  containing  patches  of  graphite,  and  between  this  and  a 
band  of  schists  beyond  is  another  vein  which  has  been  opened  by  a  series  of  surface  trenches 
and  a  short  prospecting-drift,  but  no  ore-body  of  commercial  importance  has  been  developed. 

On  the  south  side  of  the  basin  at  the  head  of  Lexington  creek  is  a  band  of  mineralized 
limestone  containing  galena  and  iron  pyrites.  It  is  stated  that  a  considerable  amount  of 
development-work  has  been  done  on  this,  but  owing  to  its  being  covered  by  snow  at  th(!  time 
of  my  visit  an  examination  was  not  possible.  It  is,  however,  genei-ally  considered  to  be  a 
continuation  of  the  mineralized  limestone-belt  which  has  been  opened  at  the  head  of  Poole  creek. 
This  property  is  situated  on  Goat  mountain,  on  the  east  side  of  the 
Scout  Group.  Incomappleux  river,  twelve  miles  north  of  the  town  of  Camborne,  at  an 
elevation  of  from  5,600  to  7,800  feet.  The  wagon-road  along  the  valley  of 
the  Incomappleux  river  has  been  built  as  far  as  Twelve-mile,  where  the  stream  is  spanned  by 
an  excellent  bridge.  From  here  to  the  lower  Scout  cabin  (elevation  2,000  feet),  two  miles 
farther  on,  is  a  good  trail  on  a  wagon-road  gracle.  From  the  lower  Scout  cabin  to  the  upper 
the  trail  climbs  a  narrow  ridge  by  a  series  of  exceedingly  steep  switchbacks.  This  is  considered 
to  lie  one  of  the  roughest  and  steepest  trails  in  the  district,  second  only  to  the  Afmumo/h,  it 
having  an  average  grade  of  l,.oOO  feet  to  the  mile.  From  the  upper  Scout  cabin  (which  is 
built  on  a  shelf  cut  in  the  hillside)  to  the  valley  of  the  Incomappleux  river  the  slope  angle  of 
the  mountain-side  is  40  degrees.  Above  the  cabin  the  mountain-side  is  even  steeper,  and  in 
places  consists  of  almost  vertical  bluffs. 

The  formation  is  a  dark-coloured  metamorphosed  lime,  seamed  with  calcite  and  (juartz 
stringers,  of  a  schistose  structure,  and  containing  inclusions  of  white  crystalline  lime  and 
graphite.  Between  the  lime-bands  occur  narrower  bands  of  green  ehloritic  schist.  The  whole 
rock-mass  .shows  evidence  of  lateral  pressure,  the  layers  being  badly  contorted  and  twisted. 

On  the  south  side  of  the  property  there  is  a  zone  or  band  of  siliceous  lime  from  6  to  15 
feet  wide,  heavily  impregnated  with  iron  pj'rites,  which  at  surface  have  been  converted  into 
hiemetite  and  limonite  by  atmospheiic  agencies.  At  an  elevation  of  5,900  feet  an  adit  has 
been  driven  on  this  mineralized  belt  in  a  cour.se  of  8.  25°  E.  for  a  distance  of  185  feet,  and 
from  this  adit  a  crosscut  has  been  made  in  a  north-easterly  direction  across  the  mineralized 
zone,  showing  it  to  have  a  width  of  18  feet,  and  to  consist  of  lime,  heavily  impregnated  with 
iron  oxide  and  pj'rites,  containing  galena  in  seams  and  patches.  An  average  sample  taken 
across  the  face  of  this  adit  over  a  width  of  5  feet  a.s,sayed  :  Gold,  0.02  oz.  ;  silver,  2.6  oz.  ;  and 
a  sample  of  the  solid  galena  taken  near  the  crosscut  assayed  :  Gold,  0.02  oz. ;  silver,  79.5  oz. ; 
lead,  74.4  per  cent. 

Associated  with  and  included  in  this  mineralized  zone  are  seams  and  patches  of  a  green 
chlorite  mineral.  Six  hundred  feet  vertically  below  this  adit  the  mineralized  band  is  exposed 
in  a  rock-slide.  Here  a  second  adit  has  been  commenced,  but  has  only  been  driven  a  few  feet. 
The  ore  body  has  the  same  general  appearance  as  in  the  upper  workings,  except  that  it  contains 
considerably  more  quartz  heavily  mineralized  with  large  cubical  crystals  of  iron  pyrites  in 
various  stages  of  alteration,  and  siderite,  with  only  a  little  galena.  Several  surface  cuts  have 
been  made  at  other  places  along  the  outcrop  of  this  mineralized  band,  which  can  be  traced  for 
several  hundred  feet  in  either  direction  along  its  strike  from  the  main  adit. 
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At  the  upper  end  of  the  property,  close  to  the  summit  of  the  divide  between  the  Incomap- 
pleux  river  and  Bovd  creek,  at  an  elevation  of  7,500  feet,  are  some  narrow  quartz  stringere 
from  2  to  12  inches  wide,  having  a  strike  of  If.  20°  W.  and  a  dip  of  30  to  40  degrees  to  the 
north-east,  sparingly  mineralized  with  galena  and  grej'-copper.  These  stringers  occur  in  a 
light-coloured  lime  to  which  they  are  frozen.  They  have  been  opened  by  a  number  of  shallow 
surface  trenches,  but  no  ore-shoot  of  commercial  importance  has  been  discovered. 

This  propertv  adjoins  the  Scout  group  on  the  south-east,  and  covers  the 

Mammoth         summit  of  Goat  mountain  from  an  elevation  of  7,000  to  8,400  feet.     The 
Group.  formation  here  consists  of  a  metamorphosed  dark-coloured  limestone  tilted 

at  a  high  angle,  and  cut  by  two  series  of  fractures,  one  having  a  north- 
easterly course  and  almost  vertical  dip,  and  the  other  having  a  south-easterly  strike  and  a  dip 
of  5  to  10  degrees  to  the  north-east.  It  is  in  connection  with  the  latter  that  the  ore-bearing 
seams  occur. 

At  an  elevation  of  7,400  feet  on  the  narrow  mountain  ridge  is  the  outcrop  of  one  of  the  flat 
mineralized  seams  above  referred  to.  A  drift  has  been  driven  along  the  strike  of  this  ore  for 
a  distance  of  some  600  feet  in  a  general  south-easterly  direction,  and  from  this  main  drift 
shorter  drifts  have  been  made  more  or  less  at  right  angles  along  the  upward  and  downward 
dip  of  the  ore-body.  Several  of  these  lateral  drifts  break  through  to  daylight  on  either  side  of 
the  ridge,  those  on  the  east  coming  out  on  the  mountain-side  sloping  down  to  the  valley  of 
Boyd  creek,  and  those  on  the  western  to  that  sloping  down  to  the  Incomappleux  river.  The 
ore-seam  followed  in  these  workings  varies  greatly  in  thickness,  narrowing  down  in  some  places 
to  the  width  of  a  knife-blade,  and  in  others  opening  to  a  width  of  10  inches.  The  mineraliz- 
ation chiefly  consists  of  grey-copper  and  galena,  with,  in  a  few  places,  argentite.  That  portion 
of  the  ore  containing  the  latter  mineral  assays  as  high  as  1,000  oz.  of  silver  to  the  ton,  but 
the  average  of  the  ore  as  sorted  at  the  mine,  several  tons  of  which  was  shipped  years  ago, 
assayed  approximately  400  oz.  a  ton  in  silver.  From  a  scientific  standpoint  this  deposit  is 
interesting,  but  commercially  it  is  of  not  very  much  importance  owing  to  its  small  size, 
its  inaccessibility,  and  the  irregular  manner  in  which  the  ore  occurs.  The  workings  are 
situated  above  timber-line,  and  it  is  stated  that  the  wood  used  for  heating  and  cooking 
purposes  in  the  cabins  cost  840  a  cord. 

The  expense  of  packing  supplies  to  the  mine  was  also  excessive,  mainly  owing  to  the 
exceedingly  bad  trail  leading  up  from  the  valley  of  the  Incomappleux  river.  In  places  this 
trail  is  nothing  more  than  a  narrow  path  across  a  sheer  rock-slope,  where  a  slip  means  a  fall 
of  2,000  feet  down  the  precipitous  mountain-side.  More  than  one  unfortunate  pack-horse  has 
lost  its  life  by  falling  from  this  trail. 

In  raining  the  ore,  also,  it  was  necessary  to  take  out  several  tons  of  waste  to  every  ton  of 

ore,  and,  judging  from  the  appea,rance  of  the  vein  in  the  workings,  I  think  it  is  .safe  to  say 

that  not  over  o  per  cent,  of  the  vein-matter  broken  could  be  sorted  up  to  a  grade  high  enough 

to  ship.     In  addition  to  the  vein  upon  which  the  adit  is  driven,  there  are  several  parallel 

seams  farther  up  the  mountain-side  at  elevations  ranging   from   7,700  to  8,000   feet.     A 

considerable  amount  of  surface  work  has  been  done  on  these  and  a  few  short  adits  driven,  but 

while  they  showed  galena  and  grey-copper  in  small  patches,  there  is  no  ore-body  of  any  size. 

This  property  is  situated  in  a  narrow  V-shaped  canyon  down  which 

Big  Showing.      flows    Goldsmith    creek,  a   tributary  of  the   Incomappleux   river,    on   the 

north-west  slope  of  Goat  mountain.     The  floor  of  this  canyon  is  very  steep, 

and  in  the  winter-time  is  swept  by  snow-slides.     The  east  side  of  the  canyon  is  a  sheer  rock 

wall  1,000  feet  high,  luiving  an  average  slope  of  60  degrees.     The  west  side  rises  in  three 

benches,  upon  the  tops  of  which  there  is  a  slight  growth  of  brush  and  stunted  trees. 
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The  formation  is  a  green  chloritic  .schist  and  a  ilark  (.■rystalline  Hmestone.  The  ore- 
body  occurs  in  a  heavily  mineralized  limestone-belt  lying  between  bands  of  the  chloritic  schist. 
The  west  schist-belt  is  over  100  feet  wide  and  is  in  turn  bounded  on  the  west  by  a  dark-coloured 
schistose  lime.  The  easterly  chloritic  schist  is  only  about  "JO  feet  wide,  in  places  much  narrower, 
and  lies  next  to  a  great  width  of  crystalline  limestone  ranging  in  colour  from  a  cream  to  a  dark 
blue,  which  forms  the  precipitous  east  wall  of  the  canyon.  The  mineralized  lime-belt,  or  Big 
Showing  lead,  as  it  is  locally  called,  forms  the  lower  bencli  on  the  west  side  of  the  creek  above 
referred  to.  At  various  places  along  the  outcrop  shots  have  been  put  in  and  a  little  stripping 
done,  showing  it  to  have  a  width  of  from  10  to  40  feet,  to  be  of  a  schistose  structure,  dark  in 
colour,  containing  patches  of  chloritic  schist,  and  irregularly  mineralized  with  iron  pyrites, 
galena,  and  zinc-blende.  It  has  a  course  of  N.  3.5°  to  40°  E.,  with  a  dip  of  50  degrees  easterly, 
and  is  cut  by  a  series  of  joint  planes  having  a  strike  of  N.  60°  E.,  with  a  steep  westerly  dip. 
The  mineralization  is  not  uniform  throughout  the  rock,  but  is  heavier  along  the  joint  planes. 
This  lime-band  has  been  subjected  to  a  great  deal  of  pressure  and  crushing.  Along  the  joint 
planes  and  along  the  schist  walls  the  rock  is  slickensided  in  many  places. 

At  an  elevation  of  5,525  feet,  where  the  outcrop  has  been  stripped,  the  mineralization  is 
very  pronounced,  and  a  good  fleal  of  galena  can  be  seen  disseminated  through  the  rock.  At 
an  elevation  of  5,025  feet  an  adit  has  been  started  on  the  Big  Showing  lead  and  has  been 
driven  for  a  distance  of  some  200  feet.  The  course  of  this  adit  is  S.  10°  E.  and  crosses  the 
strike  of  the  vein  at  an  angle  of  20  degrees,  so  that  the  greater  pait  of  the  adit  is  in  the 
foot-wall. 

Two-thirds  of  the  way  in,  a  crosscut  was  made  to  the  east  in  an  endeavour  to  get  back 
into  the  ore-body.  In  driving  this  crosscut  a  slip  was  encountered  with  a  little  ore  on  it,  and, 
mistaking  this  for  the  "vein,"  crosscutting  was  discontinued  and  a  drift  started  towards  the 
south-east.  From  a  rough  survey  it  is  evident  that  this  crosscut  was  not  continued  far  enough 
to  reach  the  "vein,"  but  still  has  to  be  driven  10  or  15  feet  farther. 

The  workings  are  reached  by  a  trail  branching  off  from  the  Scout  trail,  and  are  in  an 
exceedingly  bad  place  for  the  workings  of  a  mine,  as  the  canyon  is  free  from  snow  for  only 
about  three  months  of  the  year,  and  during  the  winter  months  is  subject  to  snowslides  at  all 
times.  No  samples  were  taken  for  assay  by  the  writer,  as  the  small  amount  of  work  that  has 
been  done  does  not  show  anything  definite  in  the  shape  of  an  ore-body. 

McDouGAL  Creek. 

This  creek  enters  the  Incomappleux  river  about  eighteen  miles  north  of  the  head  of  the 
North-east  arm  of  Upper  Arrow  lake,  having  its  source  in  the  glaciers  at  the  summit  of  the 
Incomappleux-Illecillewaet  divide,  almo.st  directly  opposite  the  head  of  Albert  creek.  This  is 
one  of  the  steep-walled  U-shaped  valleys  having  a  low  gradient,  excepting  at  its  upper  end, 
similar  to  that  of  the  main  Incomappleux  valley. 

McDougal  creek  roughly  follows  at  its  lower  end  the  line  of  contact  between  the  Lime 
Dyke  series  formation  and  granite,  the  latter  crossing  the  Incomappleux  i-iver  near  the  mouth 
of  McDougal  creek,  acro.ss  the  spur  of  the  mountain  to  Kellie  creek,  and  then  along  the  top 
of  the  divide  between  Kellie  and  Boyd  creeks. 

Some  two  years  ago  a  prospector  discovered  tin  (cassiterite)  in  pegmatite 

Tin.  float,  and,  not  knowing  what  the  mineral  was,   brought  it  out  and  showed 

it  to  an  a-ssaj^er.     On  being  informed   that  it  was  tin  ore,    the  prospector 

interested  some  Cranbrook  gentlemen  in  the  find,  with  the  result  that  a  party  was  sent  up 

there  and  located  six  claims  on  what  they  called  Crystal  creek,  a  tributaiy  of  McDougal,  which 

creek  is  pretty  well  up  towards  the  head  of  the  valley.     For  the  past  two  seasons  a  consider- 
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able  amount  of  prospecting  has  been  done  in  this  section  looking  for  a  commercial  ore-body  of 
the  tin-bearing  rock,  but  so  far  -nitliout  success,  which  is  partly  due  to  the  fact  that  those 
engaged  in  the  search  are  not  familiar  with  the  mode  of  occurrence  of  tin  ores. 

While  several  discoveries  of  tin-bearing  rock  have  been  made  on  the  North  American 
continent,  there  is  as  yet  no  mine  making  a  regular  production,  nor  are  there  many  localities  in 
which  tin  has  been  discovered  at  all.  The  majority  of  the  commercial  tin-deposits  of  the  world 
occur  in,  or  associated  with,  granite  containing  lepidolite  or  lithia  mica,  a  light-grey  or  pinkish 
coloured  mica  with  a  pearly  lustre.  The  mineral  tourmaline,  which  usuallj-  occurs  in  black 
glossy  columnar  crystals,  also  occurs  in  the  tin-bearing  granites.  Pegmatite  dykes,  which  are 
often  found  cutting  the  granite,  or  as  dykes  in  the  adjacent  formation,  and  greisen,  are  also 
favourable  formations  in  which  to  look  for  tin  ores.  Pegmatite  is  essentially  a  coarse-grained 
rock  composed  of  potash  feldspar  and  quartz,  with  only  a  little  mica,  and  that  is  usually  very 
light  in  colour,  and  the  scales  are  often  crowded  together  in  groups.  Greisen  is  an  alteration 
product  of  granite  and  is  composed  mainly  of  quartz  and  mica,  the  latter  usually  having  a  red 
or  green  tint.  This  is  not  a  very  plentiful  rock,  but  is  the  formation  in  which  tin  has  been 
found  in  the  Black  Hills  of  South  Dakota. 

From  the  foregoing  it  will  be  seen  that  the  place  to  search  for  workable  bodies  of  tin  ore 
is  in  the  granite  near  its  contact  with  the  other  rocks,  because  it  is  usually  at  these  places  that 
the  pegmatite  dykes  occur. 

About  five  or  six  miles  up  from  the  mouth  of  McDougal  creek,  on  the  north  side,  is  a 
creek  having  its  source  in  a  snow-field  close  to  the  summit  on  the  east  side  of  the  Illecillewaet- 
Incomappleux  divide.  This  creek  crosses  the  granites,  and  in  the  rocky  debris  brought  down 
by  it  there  has  been  found  some  pegmatite  float  containing  cassiterite.  Up  near  the  head  of 
the  creek,  at  an  elevation  of  close  to  8,000  feet,  there  are  some  pegmatite  dykes  crossing  the 
creek  having  an  east-west  strike  with  almost  vertical  dip.  In  width  they  varj'  from  4  to  10 
feet,  and  the  lower  one,  having  a  width  of  about  4.5  feet,  shows  a  few  scattered  crystals  of 
cassiterite  and  a  little  light-coloured  pearly  mica. 

No  serious  work  has  been  done  on  these  dykes,  all  the  energies  of  the  prospectors  being 
devoted  to  the  finding  of  dykes  containing  tinstone  in  larger  quantities.  It  was  exceedingly 
diiBcult  to  obtain  any  information  as  to  where  thej'  were  pro.specting,  but  apparently  they 
have  been  working  along  the  divide  at  the  he^d  of  Albert  creek,  a  tributary  of  the  lUecillewaet, 
and  Isaac  creek  (marked  Akolkolex  river  on  the  maps),  in  addition  to  the  headwaters  of 
McDougal  creek,  but  with  poor  success,  as,  beyond  the  discovery  of  some  float  and  the  previously 
mentioned  dyke,  no  deposit  of  importance  has  yet  been  found. 

This  part  of  the  country  is  an  exceedingly  dilficult  one  to  prospect  in,  the  valleys  and  side- 
hills  being  covered  with  a  dense  growth  of  brush,  de^-il's-club,  and  timber,  with  no  trails,  .so 
that  the  question  of  getting  from  one  place  to  another,  where  everything  has  to  be  carried  on 
one's  back,  is  a  serious  one  ;  also,  the  formation  is  only  exposed  in  the  canyons  and  high  up  on 
the  mountain-side,  where  for  the  major  portion  of  the  j-ear  it  is  buried  under  the  snow.  Under 
these  circumstances  prospecting  becomes  a  ditticult  matter,  and  it  is  to  be  regretted  that  the 
prospectors  engaged  on  this  hunt  for  tin  ore  are  so  exceedingly  mysterious,  as  the  knowledge 
of  geologj-  would  be  of  the  very  greatest  assistance  in  ascertaining  the  most  likely  places  in 
which  to  look  for  tin. 

Owing  to  the  small  amount  of  cassiterite  visible  in  the  dyke  above  referred  to,  and  to  the 
fact  that  no  work  was  being  done  upon  it,  no  samples  were  taken  for  assay,  as  the  writer  had 
expected  to  make  another  trip  up  McDougal  creek  in  company  with  one  of  the  owners  of  the 
property  to  where  it  was  believed  a  larger  amount  of  tin-bearing  rock  had  been  discovered. 
Unfortunately,  the  prospectors  in  the  field  did  not  give  sufliciently  encouraging  reports  of  what 
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they  liad  accomplislied  during  the  months  of  June,  July,  and  August  to  waiiaiit  the  owner  in 
making  the  somewhat  arduous  journey  ;  therefore  the  second  trip  was  never  made,  there  being 
no  one  to  act  as  guide  to  take  the  writer  to  the  phice  where  the  work  was  done. 

Beyond  the  fact  that  there  is  a  belt  of  coarse-grained  porphyritic  granite  extending  in  a 
general  north-westerly  direction  across  the  Tiicomappleux  river  in  the  vicinity  of  Kellie  and 
McDougal  creeks,  that  associated  with  this  granite  and  emanating  from  it  arc  dykes  of 
pegmatite  and  small  areas  of  greisen,  and  that  cassiterite  has  been  found  associated  with  the 
pegmatite,  no  further  information  is  obtainable,  but  it  is  believed  that"  the  most  i>romising 
localities  in  which  to  prospect  are  along  tlie  lines  of  contact  between  the  coarse-grained  granite, 
its  dykes,  and  the  adjacent  rocks,  also  in  the  greisen. 
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LARDEAU  MINING  DIVISION. 

GEOLOGICAL  REPORT  OX  THE  ARROWHEAD  SECTION. 

Bt  Newton  W.  Emmexs,  M.E.,   1914. 

Introduction. 

Natural  gas  and  oil  originate  from  the  destructive  distillation  of  organic  remains  (animal 
and  vegetable)  buried  in  marine,  estuarine,  or  lacustrine  sediments,  which,  when  consolidated, 
form  fossiliferous  shales  and  limestones.  These,  when  overlaid  by  sandstone  or  other  porous 
rock  act  as  a  reservoir  in  which  may  be  condensed  and  stored  the  gases  emanating  fi-om  the 
distillation  of  the  organic  remains  contained  in  the  shales  and  limestones,  and  the  whole 
covered  with  impervious  strata  which  acts  as  a  seal  and  prevents  the  escape  of  the  oil  and  gas, 
form  a  favourable  formation  in  which  to  prospect  for  natural  gas  and  petroleum. 

Certain  structural  conditions  are  also  necessary  to  the  accumulation  of  oil  and  gas  in  a 
particular  section  of  the  porous  strata  ;  these  are  that  the  oil-bearing  strata  be  bent  into  the 
form  of  an  unbroken  arch,  or,  as  it  is  called,  an  anticline.  The  reason  for  this  is  that  oil  and 
gas,  being  much  lighter  than  water,  naturally  accumulate  in  the  upper  portions  of  tlie  strata, 
and  unless  prevented  would  How  out  upon  the  surface  and  escape. 

From  our  present  knowledge  of  the  subject,  it  may  be  stated  that  fossiliferous  sedimentary 
rocks,  overlain  by  porous  and  impervious  strata,  are  necessary  for  the  generation  and  storage 
of  oil  and  natural  gas,  and  that  the  "anticlines  "  are  the  locations  in  which  will  be  found  the 
largest  reservoirs. 

The  more  important  of  the  world's  petroleum  and  natural-gas  fields  occur  in  the  marine 
sediments  of  the  Ordovician  and  Devonian  systems  of  the  Palieozoic  era ;  in  the  Cretaceous 
.system  of  the  Mesozoic  era  and  in  the  Miocene  .sytem  of  the  Cenozoic  era.  Oil-shales,  fi-om 
which  oil  is  obtained  bj'  distillation,  occur  in  the  Carboniferous  and  Permo-Carbonifcrous  rocks 
of  the  Palaeozoic  era  and  in  the  Miocene  strata  of  the  Cenozoic. 

Su.M.M.\RY    AND    CONCLUSIONS. 

The  existence  of  inflammable  gas  in  the  vicinity  of  Arrowhead,  on  the  Upper  Arrow  lake, 
twenty-seven  miles  south  of  Revelstoke,  a  division  point  on  the  main  line  of  the  Canadian 
Pacific  liailroad,  and  in  the  delta  formation  of  the  Columbia  River  valley,  north  of  Arrowhead, 
18 
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has  been  known  for  several  years,  but  no  attempt  has  hitherto  been  made  to  definitely  deter- 
mine its  source. 

The  recent  discovery  of  petroleum  and  natural  gas  in  Western  Canada  has  caused  attention 
to  be  directed  to  the  Aj-rowhead  section  as  a  possible  natural  oil  and  gas  field,  and  it  was  with 
a  view  to  definitely  ascertaining  the  possibilities  in  this  connection  that  the  present  investiga- 
tion was  undertaken. 

It  is  a  fact  that  by  analysis  cdone  it  is  not  possible  to  definitely  determine  the  origin  of  a 
hydrocarbon  gas  coming  from  the  ground ;  that  is  to  say,  as  to  whether  it  is  being  formed  by 
the  decomposition  of  modern  organic  matter  (ordinary  marsh-gas)  or  whether  it  comes  from 
some  ancient,  underlying  rock  formation  (natural  gas).  Analysis  is,  however,  a  guide,  because 
oxygen  occurs  in  very  small  quantities  in  natural  gas*  and  is  always  present  in  quantity  in 
marsh-gas.  To  emphasize  this  point  the  following  analyses  of  samples  of  natural  gas  from  two 
widely'  separated  fields  and  one  of  marsh-gas  are  given  : — 


Carbon  dioxide  . . 
Carbon  monoxide . 

Hydrogen 

Methane 

Ethane  (oletines)  . 

Nitrogen 

Oxygen 


Natural  Gas. 

Ontario. 

Ohio. 

Per  Cent. 

Per  Cent. 

2.. 34 

0.26 

None 

0.50 

None 

2.18 

95.00 

92.61 

None 

0.:<1 

2.56 

.3.61 

None 

0.3-t 

Marsh-gas. 


Per  Cent. 
2.77 
None 
None 
92.. 30 
None 
2.43 
3.50 


These  analyses  are  virtually  the  same,  except  for  the  difterence  in  the  percentage  of 
contained  oxygen.  In  order,  therefore,  to  definitely  determine  the  source  and  origin  of  such 
gas,  the  geological  conditions  existing  in  the  field  in  which  it  occurs  must  be  studied. 

The  rocks  occurring  in  the  Arrowhead  area  are  a  series  of  metamorphosed  volcanics  and 
sediments,  belonging  to  the  Pre-Cambrian  era,  underlaid,  cut,  and  intruded  by  igneous  batlio- 
liths,  dykes,  and  sills  of  Pre-Cambrian  age.  Overlying  these  are  another  series  of  metamor- 
phosed sediments  also  of  Pre-Cambrian  age,  but  younger  than  the  iutrusives.  Of  these 
formations,  the  Archjean  and  igneous  rocks  occupy  the  greater  area. 

Extensive  deposits  of  fluvatile  and  lacustrine  sediments  (unconsolidated)  occupy  the 
Columbia  River  valley  and  the  valleys  of  Cranberry  and  Little  Cranberry  creeks.  These 
deposits  contain  much  organic  matter  in  the  form  of  wood,  twigs,  leaves,  seeds,  etc.,  by  the 
decomposition  of  which  much  gas  would  be  formed. 

Numerous  "  showings  "  of  gas  occur  in  the  district,  but  only  where  there  are  deposits  of 
sand  and  silt  or  where  marshy  land  exists.  No  evidence  of  oil  or  "  oil-seepages  "  e.xist  in  the 
district.  The  irridescent  scum  which  forms  upon  the  surfaces  of  some  of  the  marshy  pools  and 
sloughs,  and  which  has  been  taken  for  oil,  is  a  thin  film  of  iron  oxide  and  has  not  the 
remotest  connection  with  petroleum. 

The  gas  samples  taken  from  three  separate  places  in  the  Arrowhead  area  show  by  analysis 
that  they  contain  from  3.2  to  6  per  cent,  of  oxygen,  which  suggests  a  marshrgas ;  this 
suggestion  is  strengthened  by  the  fact  that  the  sediments  from  which  the  gas  comes  contain 
much  decaying  vegetable  matter  and  are  constantly  saturated  with  water,  most  of  the  valley- 
fill  being  at  all  times  below  the  water-level  of  the  river  and  lake. 


*  Bulletin  No.  19,  United  States  Geological  Survey,  p.  46. 
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There  are  no  fossiliferous  rocks  in  the  district  from  which  petroleum  or  natural  gas 
might  emanate,  nor  are  there  any  porous  rocks  to  act  as  a  reservoir  for  the  storage  of  oil  or 
gas.     The  strata  are  all  badly  crushed,  plicated,  and  folded,  and  dip  mostly  at  steep  angles. 

In  view  of  these  facts  the  following  conclusions  have  been  arrived  at : — 

(1.)  The  gas  which  occurs  on  the  Hall  ranch  and  other  places  in  the  Arrowhead  area  is 
marsh-gas. 

(2.)  Neither  petroleum  nor  natural  gas  exist  in  the  district. 

Area. 

The  area  covered  by  this  report  embraces  the  territory  bordering  the  Upper  Arrow  lake 
north  from  Albert  point,  the  North-east  arm,  and  the  valley  of  the  Columbia  river  as  far  north 
as  the  23-mile  post  on  the  Arrowhead  branch  of  the  Canadian  Pacific  Railroad.  Excursions 
were  made  from  a  number  of  points  along  the  .shore  of  the  lake  and  river,  back  into  the  hills, 
for  the  purpose  of  tracing  out  the  formations,  in  order  to  secure  the  data  necessarj'  for  the 
construction  of  a  geological  map  of  the  district. 

ToPOdRAPIIT. 

The  Upper  Arrow  lake  and  its  North-east  arm  occupy  a  deep  narrow  valley,  bordeied  by 
high,  steep-sided  mountains,  the  higher  peaks  of  which  attain  elevations  of  6,000  to  7,000  feet 
above  sea-level,  and  are  crowned  by  glaciers  and  fields  of  perpetual  snow.  Their  slopes  are 
well  timbered  with  cedar,  spruce,  and  hemlock  to  elevations  of  5,000  feet,  and  with  hemlock 
and  balsam  for  an  additional  1,000  feet.  Their  summits,  except  where  occupied  by  glaciers  or 
snow-fields,  or  consisting  of  bare  rock,  are  clothed  with  heather  and  alpine  varieties  of  grasses 
and  flowers,  with  a  few  scattered,  stunted  balsam  trees. 

The  region  has  been  subjected  to  intense  glacial  action,  the  mountain  spurs  which  project 
into  the  valley  being  truncated,  cirques  carved  in  the  sides  of  the  higher  mountains,  and  the 
lower  ridges  rounded  and  planed  off;  glacial  erratics  are  met  with  not  only  along  the  shores  of 
the  lake  and  in  the  valleys,  but  also  on  the  summits  of  the  peaks.  Snowslides  are  of  frequent 
occurrence  in  winter  down  the  steep  slopes,  from  which  they  have  swept  the  timber,  leaving 
long  "scars"  to  mark  their  course. 

The  Upper  Arrow  lake  and  its  north-east  arm  are  long,  narrow,  fiord-like  bodies  of  water, 
with  steep  rocky  shores.  Soundings  taken  at  diiferent  places  along  the  centre  line  of  the  lake 
show  it  to  be  very  deep,  ranging  from  300  feet  off  the  town  of  Arrowhead  to  .5.50  feet  east  of 
Whiskey  point,  on  the  North-east  arm,  and  even  greater  depths  are  obtained  along  the  main 
lake. 

The  Columbia  river,  flowing  southward  from  Revelstoke,  on  the  main  line  of  the  Canadian 
Pacific  Railroad,  enters  the  head  of  the  lake  at  Arrowhead,  where  it  is  forming  a  delta  and 
gradually  filling  up  the  lake.  A  sand-bank  extends  south-east  from  Cottonwood  island  and 
north-west  from  Saw-mill  point,  formed  by  the  sediment  brought  down  by  the  river,  a  large 
part  of  which  is  dry  land  during  the  period  of  low  water.  In  a  similar  manner  the  head  of 
the  North-east  arm,  where  there  also  exists  a  considerable  area  of  delta  land,  is  being  silted 
up  by  the  sediments  brought  down  by  the  Incomappleux  river. 

General  Geology. 

The  oldest  rocks  in  the  region  examined  belong  to  the  Archisean  era,  and  consist  of 
thoroughly  metamorphosed  volcanic  and  sedimentary  rocks  comprising  mica-schists,  horn- 
blende-schists, hornblende-mica  schists,  coarsely  crystalline  limestones,  and  quartzites,  under- 
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laid  bv  granite,  cut  and  intruded  bv  granitic  dykes  and  sills  of  Pre-Cambrian  age.  The 
entire  complex  is  cla.ssified  as  belonging  to  the  Shuswap  series.* 

Overiving  these  is  a  series  of  calcareous  schists,  phyllites,  quartzites,  and  limestones 
beloncino-  to  the  XisconUth  or  Selkirk  series,  also  classified  as  being  of  Pre-Cambrian  age.t 

Superficial  deposits  consist  of  glacial  drift  and  eri-atics,  gravel  and  sand  of  the  river 
deposits,  and  lacustrine  gravels,  sand,  clay,  and  silt. 

Det.\iled  Descriptiox. 

The  rocks  of  the  Shuswap  series  are  most  extensively  developed  in  the  Arrowhead  area  ; 
they  form  the  escarpment  back  of  the  town  of  Arrowhead  up  to  an  elevation  of  4,100  feet 
above  sea-level,  extend  up  both  sides  of  the  Xorth-east  arm  of  Upper  Arrow  lake  for  a 
distance  of  six  niOes,  and  form  both  sides  of  the  main  lake  as  far  south  as  Halcyon,  and 
probably  farther.  Xorthward  the  series  forms  both  sides  of  the  Columbia  River  valley  to 
Revelstoke,  as  well  as  fonning  the  ridge,  which  extends  in  a  north-westerly  direction  from 
Bannock  point,  which  in  this  report  is  spoken  of  as  Bannock  ridge. 

The  granite  underlying  the  series  is  a  fine-grained,  light-coloured  rock  ranging  from  a 
hornblende-biotite  granite  on  Sawmill  point  and  at  Arrowhead  to  a  two-mica  granite  at 
Bannock  point.  The  prevailing  strike  of  this  granite  intrusive  is  N.  60°  W.,  with  a  dip  of  -30 
degrees  to  the  north-east.  The  intrusive  sills  and  dykes  occurring  in  the  schists  are  very 
numerous,  and  consist  of  a  fine-grained  granite  gneiss,  biotite  granite,  and  aplite,  the  latter 
also  forming  dykes  of  some  size  which  cut  the  granite  on  Bannock  point  and  the  schists  on 
the  west  side  of  the  Xorth-east  arm,  north  of  Whiskey  point. 

Arrmvhead. — At  the  base  of  the  Shuswap  series  where  that  formation  makes  contact  with 
the  main  granite-mass,  detached  schist  fragments  completely  engulfed  in  the  granitic  magma 
occur.     An  example  of  this  is  to  be  seen  above  the  road  near  the  Arrowhead  mill. 

The  escarpment  back  of  the  town  (Sec.  E-F),  up  to  an  elevation  of  3,750  feet  above  sea- 
level,  consists  of  mica  (mainly  quartz-biotite)  schists,  cut  and  interleaved  by  granitic  dykes  and 
sUls,  the  latter  varying  from  a  thickness  of  less  than  an  inch  to  that  of  several  feet.  Blocks  of 
the  mica-schist  are  sometimes  entirely  surrounded  by  the  intrusive  granite,  especially  towards 
the  base  of  the  escarpment.  The  schists  are  also  much  faulted  and  twisted  by  the  intrusive. 
A  number  of  readings  were  taken  of  the  strike  and  dips  of  these  schists,  the  average  of  which 
was  a  strike  X.  70°  E.,  dip  20  degrees  to  the  north-west.  A  series  of  master  joints  cut  both 
the  schists  and  the  granite ;  they  have  a  strike  of  X.  35°  E.  and  a  dip  of  70  degrees  to  the 
south-east. 

Towards  the  top  of  the  second  blufi"  of  the  escarpment  the  schists  are  quite  calcareous, 
and  in  the  upper  part  of  the  third  bluff,  above  the  3,720-foot  level,  quartz-biotite  schists 
predominate.  These  schists  contain  a  few  crystals  of  garnet  and  have  a  strike  of  X.  80°  E., 
with  a  dip  of  20  degrees  to  the  north  ;  they  are  cut  by  two  series  of  joints,  the  master  series 
having  a  strike  of  X.  20°  W.  and  a  dip  of  70  degrees  to  the  south-west,  and  the  other  having 
a  strike  of  X.  20°  E.  and  a  dip  of  60  degrees  to  the  south-east. 

Along  the  xailroad  north  of  Arrowhead  the  rocks  are  exposed  in  a  number  of  cuts.  From 
the  station  to  the  26-mLle  post  the  rock  consists  of  a  fine-grained  hornblende-biotite  granite 
containing  schist  inclusions  and  cut  by  a  series  of  joints  having  a  strike  of  X.  30°  E.  and  a 
dip  of  75  degrees  to  the  south-east. 


*  Dawson,  G.  M.  Ann.  Rep.,  1S8S-89,  Geol.  Siirv.  Can.,  p.  9  el  seg.  Daly,  R.  A.  Sum.  Rep.,  1912, 
GeoL  Surv.  Can.,  p.  1.57.     Brock,  R.  \V.     Sum.  Rep.,  190.)-4,  Geol.  Surv.  Can.,  p.  5.3. 

tDaly,  R.  A.  Sum.  Rep.,  1912,  Geol.  Surv.  Can.,  p.  159.  Dawson,  G.  AI.  Ann.  Rep.,  Vol.  4,  Geol. 
Surv.  Can.,  p.  9. 
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In  a  cut  near  the  26-inile  post  the  rock  exposed  is  a  mica-schist  cut  and  intruded  by 
granite.  Tliis  is  close  to  the  base  of  the  schists  ami  the  intrusive  rock  predominates.  Eleven 
hundred  feet  to  the  north  the  schists  predominate,  and  the  intrusive  occurs  mainly  as  narrow 
sills  between  the  bedding-planes  of  the  schists.  The  strike  of  the  formation  here  is  N.  GO'  W. 
with  a  dip  of  55  degrees  to  the  north-east. 

Continuing  to  the  north,  the  angle  of  dip  rapidly  becomes  .steeper  till  it  becomes  vertical 
1,500  feet  south  of  the  25-niile  post,  and  in  a  cut  just  beycmd  the  dip  is  in  tlie  other  direction. 
Here  the  formation  is  a  quartz-biotite  schist  seamed  with  (|uartz  stringers  and  containing 
garnet  crystals,  and  having  a  strike    of  N.  60°  W.,  with  a  dip  of  55  degrees  to  the  south-west. 

Near  the  2+-mile  post,  a  short  distance  east  of  the  railroad-track,  is  an  exposure  of 
crystalline  limestone,  in  comparatively  tliin  beds,  varying  in  colour  from  a  dark  grey  to  almost 
white  and  containing  mica,  which  is  particularly  prevalent  along  the  bedding-ijlanes  and  joints. 
The  strike  of  the  beds  is  N.  60°  W.,  with  a  dip  of  35  degrees  to  the  south-west,  which  are  cut 
by  a  series  of  joints  having  a  strike  of  N.  25"  E.  and  a  dip  of  60  degrees  to  the  north-west. 
South  of  this  limestone  is  a  belt  of  hornblende-biotite  schist  having  a  similar  strike  and  dip. 

Xorth-eaM  Arm. — The  formation  is  well  exposed  along  both  shores  of  this  part  of  the  lake, 
forming  in  many  places  precipitous  bluff's  rising  from  the  water's  edge.  The  contact  between 
the  main  body  of  the  granite  (with  schist  inclusions)  and  the  overlying  quartz-biotite  schist 
crosses  the  arm,  about  a  quarter  of  a  mile  east  of  the  Arrowhead  mill,  in  a  south-easterly 
direction,  and  shows  on  the  opposite  shore  two  miles  north-easterly  from  Sawmill  point.  The 
quartz-biotite  schist,  on  the  north  side  of  the  lake,  forms  a  precipitous  bluff  rising  over  1,500 
feet  from  the  waters  edge.  It  is  a  bronze  weathering,  coarsely  crystalline,  glistening  rock, 
containing  subordinate  muscovite  and  calcite.  It  is  intruded  by  sills  of  a  pink-tinted  musco- 
vite  granite  which  have  a  strike  of  N.  45°  W.  and  a  dip  of  45  degrees  to  the  north-east.  The 
strike  of  the  schists  is  N.  65'  W.,  with  a  dip  of  50  degrees  to  the  south-west ;  they  are  cut  by 
a  series  of  joints  having  a  strike  of  N.  40°  W.,  with  a  dip  of  50  degrees  to  the  south-west. 
This  formation  outcrops  on  the  south  side  of  the  lake,  where  it  exhibits  the  same  general 
characteristics  with  regard  to  composition,  but  is  here  much  plicated  and  is  evidently  close  to 
the  axis  of  a  synclinal  fold. 

Near  "Whiskey  point  is  a  band  of  quartz-nniscovite  schist  containing  crystals  of  horn- 
blende. This  is  a  glistening,  coarsely  crystalline  rock  having  a  strike  of  N.  50°  W.  and  a  dip 
of  55  degrees  to  the  south-west,  and  cut  by  a  series  of  joints  having  a  strike  of  N.  45°  W.  and 
a  dip  of  32  degrees  to  the  north-east.  At  Whiskey  point  these  schists  have  a  strike  of  N.  80° 
W.  and  a  dip  of  60  degrees  to  the  south-east,  w^ith  joints  which  strike  N.  10°  E.  and  dip  63 
degrees  to  the  east.  A  quartz  vein  15  inches  wide,  having  a  strike  of  N.  70°  E.  and  a 
vertical  dip,  cuts  across  the  schists  near  the  extremity  of  the  point ;  this  vein  is  mineralized 
with  pyrite  and  pyrrhotite  and  has  had  a  prospect-shaft  sunk  on  it  to  a  depth  of  some  20  feet ; 
it  does  not  appear  to  be  of  any  commercial  value.  On  the  opposite  side  of  the  lake,  on  the 
south  side  of  Blind  bay,  this  formation  contains  some  lime  and  more  biotite,  giving  it  a  darker 
colour.  It  is  also  in  a  close  anticlinal  fold,  the  axis  of  which  has  a  strike  of  N.  45°  W.,  and 
the  limbs  of  which  dip  50  degrees  to  the  north-cast  and  60  degrees  to  the  south-west  respec- 
tively. Here  the  formation  is  cut  by  a  series  of  joints  having  a  north-south  strike  and  a  dip 
of  60  degrees  to  the  west. 

North  of  Whiskey  point  is  a  belt  of  finely  crystalline  hornblende-mica  schist.  This  rock 
has  a  dark,  almost  black,  colour  and  a  slaty  structure  ;  in  fact,  when  viewed  from  a  distance, 
miglit  easily  be  mistaken  for  a  slate.  It  has  a  strike  of  N.  60°  W.,  with  a  dip  of  45  degrees 
to  the  south-west,  and  is  cut  by  a  .series  of  joints  having  a  strike  of  N.  10°  W.  and  a  dip  of  84 
degrees  to  the  south-ea.st.     Tliis  formation  appears  to  be  represented  on  the  south  side  of  the 
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lake,  near  the  head  of  Blind  bay,  by  a  narrow,  much-plicated  band  of  dark,  greenish-coloured 
calcareous  schists  (not  shown  on  the  map)  which  have  a  general  north-south  strike  and  westerly 
dip  ;  they  are  too  much  contorted  to  get  accurate  courses. 

Adjoining  the  finely  crystalline  hornblende-mica  schist  on  the  north-east,  north  of  Whiskey 
point,  is  a  broad  belt  of  coarsely  crvstalline,  shining  biotite-schists,  quartzose,  and  cut  by  a 
number  of  granite  dykes  near  their  south-west  boundary,  and  merging  into  a  calcareous 
biotite-schist  to  the  north-east,  with  a  slight  development  of  graphite  along  the  bedding-planes. 

The  granitic  (aplite)  d3'kes  have  a  strike  of  N.  60°  W.,  with  a  dip  of  5-5  degrees  to  the 
south-west ;  they  are  sparingly  mineralized  with  pyrite  and  a  little  galena,  and  are  cut  by  small 
quartz  veins  ha^-ing  an  east-west  strike  and  dip  of  55  degrees  to  the  south.  The  schists  have  a 
strike  of  X.  80°  E.  and  a  dip  of  60  degrees  to  the  south-east,  cut  by  joints  ha\ing  a  strike  of 
X.  10°  W.  and  a  dip  of  45  degrees  to  the  north-east. 

On  the  opposite  side  of  the  lake  this  formation  is  representsd  by  a  plicated  series  of  cal- 
careous biotite-schists  which  show  in  a  bluft'  forming  the  eastern  shore  of  Blind  bay.  Near  the 
base  of  the  bluff  the  schists  are  intruded  by  granitic  sills  and  dykes  having  a  course  of  N.  60°  E. 
and  a  dip  of  .30  degrees  to  the  south-east.  The  schists  have  a  general  strike  of  N.  10°  W.  and 
a  dip  of  30  degrees  to  the  east,  cut  by  joint  planes  having  a  strike  of  N.  70°  W.  and  a  dip  of 
60  degrees  to  the  north.  These  calcareous  biotite-schists  are  believed  to  represent  the  top  of 
the  Shuswap  series  in  this  district,  as  thev  are  directly  overlain  by  a  greenish-grey  calcareous 
schist  (phyllite)  charged  with  films  of  sericite  mica,  which  in  turn  is  overlaid  by  a  crystalline 
limestone  followed  by  a  dark  carbonaceous  phj-llite.  These  are  taken  to  represent  the  basal 
members  of  the  Xisconlith  or  Selkirk  series.* 

The  grey-green  phyllites  on  the  north  side  of  the  lake  have  a  strike  of  X.  65"  W.  and  a 
dip  of  55  degrees  to  the  north-east.  This  formation  contains  bunches  of  siliceous  limestone 
in  which  occasionally  occur  clear  calcite  crj-stals,  and  is  cut  by  an  aplite  dyke  having  a  strike 
of  N.  75°  W.  and  a  dip  of  55  degrees  to  the  south-west.  On  the  opposite  side  of  the  lake  this 
phyllite  contains  scattered  crystals  of  pyrite,  and  has  a  strike  of  N.  45°  W.,  with  a  dip  of  35 
degrees  to  the  north-east,  cut  by  a  series  of  joint  planes  having  a  strike  of  N.  30°  E.  and  a  dip 
of  65  degrees  to  the  north-west. 

The  belt  of  limestone  consists,  on  the  north  side  of  the  lake,  of  a  light-coloured,  finely 
crystalline,  siliceous  rock  merging  into  a  dark,  coarsely  crystalline,  micaceous,  calcareous  schist 
having  a  strike  of  X.  65°  W.  and  a  dip  of  55  degrees  to  the  south-west,  cut  by  a  series  of  joint 
planes  having  a  strike  of  N.  45°  W.  and  a  dip  of  55  degrees  to  the  north-east.  Tliis  limestone 
near  its  northern  border  is  cut  by  narrow  quartz  veins  having  a  strike  of  X.  60°  E.  and  a  dip  of 
56  degrees  to  the  south-east.  Xear  this  quartz  is  a  little  pyrite  and  galena  in  the  minute  cracks 
in  the  rock.  On  the  south  side  of  the  lake  this  limestone  is  micaceous  and  coarsely  crystalline. 
It  has  a  strike  of  X.  45°  W.  and  a  dip  of  80  degrees  to  the  south-west ;  it  is  cut  by  two  series 
of  joints,  one  having  an  east-west  strike  and  dip  of  60  degrees  to  the  north,  along  which  occur 
quartz  stringers,  and  the  other  having  a  strike  of  N.  30°  W.  and  a  dip  of  70  degrees  to  the 
north-east.  Immediatelv  adjoining  the  lime  on  the  north-east  is  a  narrow  band  of  green  schist 
containing  pyrite,  followed  by  a  belt  of  calcareous  quartzite  and  another  narrow  band  of  green 
schist.  The  quartzite  has  a  strike  of  X.  45°  W.,  with  a  vertical  dip.  It  contains  pyrite  with 
a  development  of  mica  along  the  joint  planes,  of  which  there  are  two  sets,  one  having  a  strike 
of  X.  50°  E.  and  a  dip  of  20  degrees  to  the  north-west,  and  the  other  having  a  north-south 
strike  and  a  dip  of  80  degrees  to  the  west.  Near  the  contact  between  the  quartzite  and  green 
schist,  on  the  south,  is  a  zone  of  mineralization,  5  feet  wide,  following  a  fracture-jilane  having 
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a  strike  of  N.  60°  W.  and  a  dip  of  75  degrees  to  the  south-west.  An  open-cut  lias  been  made 
alons;  this  mineralized  streak  for  a  distance  of  15  feet,  showing  bunches  of  ore  consisting  of 
galena  anil  pyrite  in  a  quartz  gaugue. 

The  green  schist  which  adjoins  the  ijuartzite  on  the  north-east  is  cut  by  an  aplite  d\ke  10 
feet  wide,  having  a  strike  of  N.  45°  and  a  dip  of  70  degrees  to  the  south-west.  This  dyke  is 
mineralized  to  a  slight  extent  with  pyrite. 

The  dark  carbonaceous  phyllite  which  adjoins  the  limestone  on  the  north  side  of  the  lake 
is  apparently  of  sedimentary  origin,  as  near  its  base  (the  limestone)  it  contains  a  band  of  con- 
glomerate, consisting  of  quartzose  pebbles,  much  flattened  and  squeezed,  in  an  argillaceous 
cementing  material  which  has  been  metamorphosed  into  a  phyllite.  This  rock  becomes  finer 
in  te.\ture  to  the  north-east,  merging  into  a  sandy  calcareous  phyllite.  It  luis  a  strike  of  N. 
70°  E.,  with  a  dip  of  50  degrees  to  the  south-east,  with  a  series  of  joint  planes  having  a  strike 
of  N.  25°  W.  and  a  dip  of  65  degrees  to  the  north-east.  On  the  opposite  side  of  the  lake  this 
formation  is  represented  by  a  sandy  carbonaceous  phyllite,  markedly  calcareous  in  places, 
having  a  strike  of  Js.  60°  W.  and  a  dip  of  75  degrees  to  the  south-west.  Here  the  band  of 
conglomerate  is  absent. 

Bannock  Ridyi'. — This  is  a  comparatively  low,  rounded  ridge  extending  in  a  north-westerly 
direction  from  Bannock  point  for  a  distance  of  four  miles  and  a  half  (Sec.  C-D),  separating 
the  valley  of  Little  Cranberry  creek  from  Arrow  lake.  Up  to  an  elevation  of  1,920  feet 
above  sea-level  the  rock  is  a  finegrained  granite  which  in  places  has  a  gneissic  structure. 
Xear  the  southern  end  of  the  ridge  an  aplite  dyke,  having  a  strike  of  N.  45°  E.  and  a 
south-easterly  dip,  cuts  the  granite.  The  granite  is  also  cut  by  two  sets  of  joint  planes, 
one  of  which  has  a  strike  of  N.  65°  E.,  with  a  dip  of  40  degrees  to  the  north-west,  and  the 
other  having  a  strike  of  N.  20°  E.,  with  a  dip  of  35  degrees  to  the  south-east.  Above  the 
1,920-foot  level,  to  the  summit  of  the  ridge  at  an  elevation  of  2,220  feet  above  the  sea-level, 
the  granite  contains  many  inclusions  of  hornblende-mica  schist.  In  some  instances  the 
bordering  line  between  the  schist  fragment  and  the  granite  is  very  distinct  ;  in  others  it  is  not 
visible,  the  one  rock  merging  into  the  other  owing  to  the  partial  absorbing  of  the  schist  frag- 
ment in  the  engulfing  magma.  The  schist  fragments  vary  in  strike  from  N.  to  N.  20°  W.  and 
in  dip  from  17  to  40  degrees  to  the  west. 

West  Side  of  Upper  Arrow  Lake. — On  the  west  side  of  Upper  Arrow  lake  for  a  distance 
of  three  miles  south  of  Bannock  point  the  rocks  exposed  along  the  shore  consist  of  niuscovite- 
biotite  schist,  hornblend-mica  schist,  and  a  calcareous  hornblende-schist,  all  having  a  north- 
south  strike  and  dips  varying  from  10  to  35  degrees  to  the  west.  They  are  cut  by  joint  planes 
having  an  east-west  strike  and  dip  of  80  to  85  degrees  to  the  south.  These  schists  are  cat  and 
intruded  by  naiTow  granitic  dykes  and  sills. 

On  the  opposite  side  of  the  lake,  from  Albert  point  north  to  Sawmill  point,  the  formation 
consists  of  fine-  to  medium-grained  granite,  containing  mica-schist  and  hornblende-mica  schist 
inclusions. 

Superficial  Deposits. — These  consist  of  glacial,  fluvatile,  and  lacustrine  deposits. 

The  valley  of  the  Columbia  river  for  a  distance  of  .several  miles  north-west  of  Arrowhead 
was  originally  occupied  by  a  northerly  extension  of  the  Upper  Arrow  lake,  when  its  level  was 
a  great  deal  higher  than  it  is  at  the  present  time,  and  was  gradually  silted  up  by  the  enormous 
quantities  of  sediment  annually  brought  down  by  the  river  until  the  valley  was  reclaimed  as 
far  south  as  Arrowhead.  This  silting-up  of  the  lake-bed  is  still  going  on,  as  is  shown  by  the 
gradual  extension  of  the  sand-banks  formed  and  forming  south  of  the  present  point  at  which 
the  river  enters  the  lake.  The  wearing-down  of  the  barrier  at  the  exit  of  the  lake  gradually 
lowered  its  level,  so  that  the  reclaimed  portion  of  the  lake-bed  was  raised  above  the  level  of 
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the  water.  During  this  period  the  river  cut  for  itself  a  channel  through  the  sediments  it  had 
previously  laid  down.  In  this  manner  were  formed  the  extensive  alluvial  flats  which  consti- 
tute a  large  portion  of  the  Columbia  River  valley  north  of  Arrowhead  and  which  are  now 
being  brought  under  cultivation. 

In  the  sediments  deposited  by  the  river  were  quantities  of  wood,  twigs,  leaves,  and  other 
vegetable  matter,  with  probably  the  remains  of  fish  and  animals. 

The  valleys  of  Cranberry  and  Little  Cranberry  creeks  were  filled  in  a  like  manner, 
assisted  by  modified  glacial  materials,  probably  laid  down  by  the  streams  issuing  from  valley 
glaciers  contemporaneous  with  their  retreat.  Such  deposits  are  well  shown  in  the  valley  of 
Little  Cranberry  creek,  where  the  present  stream  has  cut  a  deep  channel  in  the  valley-fill, 
exposing  the  well-stratified  bedded  sands,  gravel  and  silt  characteristic  of  such  deposits. 

How  deep  the  alluvial  deposits  filling  the  Columbia  valley  in  the  Arrowhead  section  are 

is  unknown,  but  judging  from  the  slopes  of  the  bounding  mountains  they  are  undoubtedly 

hundreds  of  feet  thick. 

Structur.vl  Geology. 

The  formations  bordering  upon  the  North-east  arm,  the  Upper  Arrow  lake,  and  the 
Columbia  river,  within  the  area,  covered  by  this  report,  have  been  much  disturbed  by  the 
granitic  intrusions  and  consequent  minor  faulting  and  folding. 

Along  the  Columbia  river,  as  shown  in  the  railroad-cuts  between  the  24-  and  2.5-mile 
posts,  is  a  compi'essed  synclinal  fold  the  axis  of  which  has  a  north-west  and  south-east  strike. 

Along  both  sides  of  the  North-east  arm  the  rocks  show  every  evidence  of  intense  folding 
and  consequent  local  crumbling  and  plication  of  the  strata,  accompanied  bj'  minor  faulting. 
The  axes  of  all  the  folds  have  a  north-west  and  south-east  strike. 

In  the  high  bluff  on  the  north  side  of  the  lower  part  of  the  North-east  arm,  west  of 
Whiskey  point,  the  strata  show  a  compressed  anticlinal  fold  overthrown  in  a  south-westerly 
direction. 

Other  portions  of  the  area  are  occupied  by  the  granite  intrusive,  witli  its  schist  inclusions, 
and  by  the  alluvial  deposits. 

Gas  Phenomena. 

Arrmvhead. — In  the  slough  in  front  of  the  town,  shown  in  the  lower  left-hand  corner  of 
Fig.  1,  gas-bubbles  can  frequently  be  seen  rising  through  the  water,  and  when  the  silt  forming 
its  bottom  is  probed  with  a  rod  the  flow  is  momentarily  inci'eased. 

Gas-bubbles  can  often  be  seen  rising  along  the  edge  of  a  swampy  place  immediately  above 
the  railroad-track,  a  short  distance  east  of  the  station,  where  a  row  of  piles  has  been  driven  to 
prevent  the  earth  and  rocks  from  sliding  on  to  the  road-bed,  which  here  crosses  the  base  of  an 
old  earth  and  rock  slide. 

In  a  marshy  place  back  of  the  school-house  up  on  the  hill,  gas-bubbles  were  noted  rising 
through  the  water  in  a  stagnant  pool. 

Lake. — It  is  not  an  uncommon  thing  to  see  streams  of  bubbles  rising  through  the  water, 
out  in  the  lake,  around  Sawmill  point,  south-west  of  Cottonwood  island,  anil  off  the  entrance 
to  the  North-west  arm. 

Bannock  Point. — In  a  number  of  places,  in  the  shallow  water  of  the  beach,  along  the 
north-west  shore  of  bannock  ridge,  gas-bubbles  can  be  seen  rising  through  the  water. 

Xorth-ivest  Arm  and  Cranberry  Creek. — Streams  of  gas-bubbles  are  often  seen  rising  not 
only  close  to  the  shore-line,  but  also  out  in  the  lake.  In  a  number  of  places  along  the  margin  of 
the  arm  and  lower  portion  of  the  creek  gas-bubbles  can  be  seen  rising  through  the  shallow  water. 
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Hall's  Ranch. — On  this  ranch,  which  comprises  Lot  440,  on  the  ancient  flood-plain  of  the 
Cohnnbia  river,  three  miles  north-west  of  Arrowhead,  gas  had  been  frequently  seen  rising  in 
the  sloughs.  Some  miniatuie  mounds  were  noted  near  one  of  these  slouglis,  which  were  taken 
to  be  "gas-mounds,"  and  were  supposed  to  indicate  the  presence  of  a  considerable  body  of 
natural  gas  beneath  the  ground.  This  belief  was  strengthened  by  an  irridescent  scum  seen 
upon  the  surface  of  the  water  at  the  edges  of  the  sloughs  and  apparently  issuing  from  the 
ground  ;  this  was  taken  for  a  film  of  oil  and  was  assumed  to  indicate  the  existence  of  mineral 
oil  in  the  rocky  strata  underlying  the  alluvium.  This  scum  is  not  oil,  however,  but  is  formed 
by  an  extremely  thin  fihii  of  iron  oxide  floating  on  the  water,  so  freciuently  .seen  in  marsh  lands, 
and  which  ultimately  settles  to  the  bottom,  forming  the  rusty -coloured  mud  (the  brown  hydrous 
peroxide  of  iron)  which  is  found  covering  the  bottom  of  the  sloughs  at  those  places. 

Acting  on  the  belief  that  underlying  this  section  was  a  reservoir  of  natural  gas  and 
petroleum,  N.  F.  and  J.  L.  Hall  started  to  dig  a  well,  but  only  succeeded  in  reaching  a  depth 
of  14  feet  when  the  inflow  of  water  prevented 
further  progress.  As  there  was  much  gas  bub- 
bling up  through  the  water  covering  the  bottom  of 
the  hole,  the  well  was  boarded  over  ;  a  barrel, 
from  one  end  of  which  the  end  had  been  removed, 
was  inverted  immediately  below  the  cover  to  act 
as  a  collecting-tank,  and  into  this  barrel  a  ^-inch 
pipe  introduced,  the  other  end  being  allowed  to 
project  above  the  surface  of  the  ground  ;  the  dirt 
excavated  from  the  well  was  then  piled  up  around 
the  pipe  and  over  the  cover  of  the  well,  so  as  to 
prevent  the  escape  of  gas  as  much  as  possible, 
except  what  passed  out  through  the  pipe  (Fig.  9.) 
The  gas  issuing  from  this  pipe  is  of  suflicient  volume 
to  maintain  a  flame  8  inches  high,  but  is  under  no  pressure,  it  being  necessary  to  shield 
the  pipe  from  the  wind,  as  the  flame  is  easily  blown  out. 

Thinking  to  get  a  greater  depth,  a  second  well  was  sunk  25  feet  south  of  the  first.  This 
second  well  was  bored  with  a  post-hole  auger,  but  it  was  found  impossible  to  carry  it  any 
deeper  than  the  first  without  casing,  because  the  sand  came  in  with  the  water  and  filled  it  up 
as  fast  as  it  was  dug  below  the  water-level.  All  attempts  to  sink  it  below  water-level  for  the 
time  being  were  abandoned,  and  the  hole  was  covered  with  an  inverted  half-barrel,  into  the 
end  of  which  had  been  screwed  a  1-inch  pipe.  In 
this  pipe  was  screwed  a  valve  and  below  it  was 
placed  a  tee,  into  the  side  opening  of  which  a  §- 
inch  nipple,  L,  pipe,  and  stop-cock  was  screwed. 
The  object  of  the  valve  and  stop-cock  was  that  by 
closing  them  the  escape  of  gas  would  be  prevented 
and  it  would  be  allowed  to  accumulate  in  the  well 
under  pressure.  The  dirt  excavated  in  making 
the  liole  was  piled  up  around  the  barrel  and  pipe 
to  prevent  the  gas  escaping  between  the  barrel 
and  the  collar  of  the  hole  (Fig.  10). 
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The  closing  of  the  valves  in  the  pipes  was 
successful  in  preventing  the  escape  of  gas,  but  it 
did  not  attain  any  pressure  in  the  borehole.  On 
opening  the  valve  and  lighting  the  issuing  gas,  a 
flame  8  or  10  inches  high  can  be  obtained,  but  the  gas  is  under  no  pressure  and  the  flame  is 
easilv  blown  out. 
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Gas  Samples. 

In  order  to  have  some  guide  as  to  the  nature  of  the  gas  from  the  Arrowhead  area,  three 
sets  of  samples  were  taken  from  three  different  places. 

The  first  sample  was  taken  from  the  "  Hall  "  well,  marked  "  Sample  H."  An  attempt 
was  made  to  take  this  b}'  placing  a  rubber  tube  over  the  pipe  projecting  above  the  ground, 
leading  the  free  end  into  a  pail  of  water  and  beneath  the  submerged  neck  of  a  bottle, 
previously  filled  with  water.  It  was  found  impossible  to  secure  a  sample  in  this  manner,  as 
the  gas  was  not  under  sufficient  pressure  to  overcome  the  resistance  of  the  water.  The  bottle 
was  then  emptied  of  water  and  placed  directly  over  the  pipe  and  the  gas  allowed  to  flow  into 
it  until  the  air  was  completely  replaced  by  gas.  Tliis  was  ascertained  by  applying  a  match  to 
the  gas  issuing  from  the  neck  of  the  bottle,  between  it  and  the  pipe,  and  when  this  was 
sufficiently  free  from  air  to  burn  freely  it  was  considered  that  the  air  in  the  bottle  had  been 
completely  replaced  by  the  gas. 

This  method  proved  successful,  and  the  sample  was  analysed  by  G.  S.  Eldridge  i   Co., 

assayers  and  chemists,  Vancouver,  who  reported  it  to  contain  : — 

Per  Cent. 

Paraffin  (methane)    90 . 7 

defines  (ethane,  etc.) 1.0 

Carbon  dioxide 1.1 

Oxygen 3.2 

Nitrogen,  etc 4.0 

The  second  sample  marked  "  C,"  was  obt-ained  from  the  lake-shore,  about  a  mile  above 
Bannock  point,  where  a  stream  of  gas-bubbles  was  noted  rising  through  the  water.  This 
sample  was  obtained  by  placing  a  tin  funnel  over  the  place  where  the  gas  was  rising  through  the 
gravel  forming  the  shore  below  the  surface  of  the  water,  filling  a  bottle  with  water,  inverting 
it  over  the  neck  of  the  funnel  (under  water),  and  allowing  the  rising  gas  to  displace  the  water 
in  the  bottle.  When  filled  with  gas,  the  stopper  was  put  in  the  bottle  while  still  submerged, 
and  it  was  then  lifted  from  the  water,  the  stopper  and  neck  carefully  wiped  dry  and  dipped  in 
melted  paraffin-wax,  thus  sealing  the  bottle  and  preventing  any  escape  of  its  contents. 

An  analysis  of  this  sample  was  made  by  G.  S.  Eldridge  &  Co.,  who  reported  as  follows  : — 

Per  Cent. 

Paraffin  (methane) 84 . 6 

Olefines  (ethane,  etc.) ...     .  .    2.0 

Carbon  dioxide 1.6 

Oxygen 6.0 

■   Nitrogen,  etc 5.8 

The  third  sample,  marked  "  D,"  was  obtained  a  few  feet  off-shore  on  the  west  side  of 
Bannock  point,  about  a  quarter  of  a  mile  above  the  point.  Here  a  stream  of  gas-bubbles  was 
.seen  rising  through  the  water,  which  was  here  3  feet  deep.  In  taking  this  sample  a  modified 
method  of  that  used  in  obtaining  sample  "  C  "  was  adopted. 

This  sample  was  sent  to  Falkenburg  &  Laucks,  chemists,  of  Vancouver  and  Seattle,  Wash- 
ington, U.S.A.,  for  analysis.     They  reported  that  it  contained  : — 

Per  Cent. 

Saturated  hydrocarbons  (benzene,  etc.) None. 

Olefines  (unsaturated  hydrocarbons) None. 

Carbon  monoxide  (CO) None. 

Carbon  dioxide  (CO.,) 1.3 

Methane  (CH^) . .  .  .' 30.2 

Hydrogen  (H) 61.3 

Oxygen  (O) 5.9 

Nitrogen  (N)  by  difference 2.2 
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The  instructions  to  the  chemists,  accompanying  the  samples,  were  to  analyse  and  determine 
by  any  method  known  to  them  whether  the  gas  submitted  was  a  mnrs/i-(/<(s,  given  ofl'  by 
the  decomposition  of  modern  vegetable  matter,  or  whether  it  was  what  is  commonly  known  as 
tiatural  ffos  coming  from  an  old  formation. 

In  commenting  on  this  point,  G.  S.  Eldridge  &  Co.,  of  Vancouver,  say  : — 
"  Sample  '  C  '  is  presumably  natural  gas,  the  low  percentage  of  nitrogen  and  presence  of 
olefines  suggesting  this." 

And  in  connection  with  sample  "  H  "  the  same  firm  says  : — 

"  It  is  impossible  to  form  an  opinion  as  to  the  origin  of  this  gas  from  the  analysis." 

Falkenburg  <t  Laucks,  of  Seattle,  Wash.,  say  in  connection  with  the  sample  "  D  "  submitted 

to  them  for  analysis  : — 

"  Based  upon  the  above  results  (the  analysis),  it  is  our  opinion  that  the  sample  represents 

gas  commonly  known  as  'marsh'  gas,  given  oiFby  the  decomposition  of  modern  vegetable  matter. 

We  base  this  opinion  upon  the  absence  of  both  saturated  and  unsaturated  hydrocarbons." 

Origin  of  the  Gas. 

From  the  above  it  is  evident  that  analyses  alone  are  not  sutiicient  to  definitely  determine 
the  origin  of  a  gas  of  this  kind.  The  solution  of  the  problem  must,  therefore,  rest  upon  the 
geological  conditions  under  which  the  gas  occurs  and  the  source  from  which  it  comes. 

The  greatest  observed  flow  of  gas  in  the  Arrowhead  area  occurs  on  Hall's  ranch  ;  this, 
therefore,  was  selected  as  the  best  place  to  investigate  the  question  of  its  origin.  Sutiicient 
geological  data  was  gathered  to  enable  a  geological  section  of  the  Columbia  River  valley  to  be 
made  on  a  line  passing  through  the  Hall  well,  section  A-B  on  the  map.  As  will  be  seen  from 
an  inspection  of  the  map  and  section  A-B,  the  solid  formation  in  this  section  consists  wholly 
of  igneous  and  cr}-stalline,  highly  metamorphosed  rocks  of  the  Archiean  era,  and  it  is  obvious 
from  their  structure  and  composition  that  thev  are  not  the  sources  of  the  gas. 

The  two  "  wells  "  sunk  by  Messrs.  Hall  on  their  ranch  pass  through  layers  of  fine  micaceous 
sand  and  silt,  the  latter  so  finely  divided  that  when  wet  it  has  the  appearance  of  a  clay.  An 
examination  of  the  sand  excavated  in  digging  these  wells  shows  it  to  contain  much  vegetable 
matter  in  the  shape  of  little  bits  of  wood,  twigs,  portions  of  leaves,  seeds,  etc.,  while  the  finer 
"  silt  "  was  found  to  contain  rotting  leaves  in  bunches  and  layers.  From  the  nature  of  the 
formation  of  this  part  of  the  Columbia  River  valley-fill  there  is  no  reason  to  suppose  that  the 
vegetable  matter  is  confined  to  the  upper  layers ;  on  the  contrary,  it  is  to  be  expected  that  all 
the  beds  of  gravel,  sand,  and  silt  contain  vegetable  matter,  and  probably  here  and  there  some 
animal  remains.  These  deposits  are  of  great  thickness  (hundreds  of  feet),  and  if  the  lower 
layers  contain  no  more  organic  matter  than  is  present  in  the  upper,  there  is  still  ample  to 
account  for  the  gas  which  is  being  given  oiF,  and  which  is  a  marsh-gas,  and  has  its  source  in 
the  decomposition  of  the  organic  matter  contained  in  the  underlying  sands,  silts,  etc.,  in 
the  presence  of  water,  with  which  this  material  is  constantly  saturated  to  within  a  few  feet  of 
the  surface  of  the  ground.  This  is  further  borne  out  by  the  fact  that  gas  is  only  found  in  the 
swampy  places  along  the  shore-line  where  there  are  accumulations  of  sand  and  silt,  or  out  in 
the  lake  over  the  sand-bars  formed  by  the  detritus  brought  down  by  the  entering  streams. 

It  may  therefore  be  stated  that  natural  gas  and  oil  do  not  exist  in  the  Arrowhead  district, 
as  not  only  is  there  no  indication  of  their  presence,  but  the  geological  conditions  are  most 
unfavourable  to  their  formation. 

That  marsh-gas  is  being  generated  in  quantity  in  the  valley-fill  of  the  Columbia  river  is  a 
fact,  but  owing  to  the  porous  nature  of  the  sediment  in  which  it  is  being  formed  it  probably 
escapes  as  rapidly  as  it  is  being  made.  It  is  -impossible,  therefore,  that  even  by  di-illing  deeper 
a  flow  of  gas  can  be  secured  under  sufficient  pressure  to  be  of  any  commercial  utility. 
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SLOGAN     DISTRICT. 


AINSWORXn,  SLOGAN,  SLOGAN  GITY,  AND  TROUT  LAKE 
MINING  DIVISIONS. 

Report  by  R.  J.  Steksox,  Gold  Gommissioneh. 

I  beg  to  submit  the  annual  report  for  the  Ainsworth,  Slocan,  Sloean  Gity,  and  Trout 
Lake  Mining  Divisions  for  the  year  1914  : — 

The  result  of  the  year's  work  in  the  mining  industry  has  not  been  normal,  owing  to  the 
unsettled  state  of  affairs  during  the  latter  part  of-the  year  arising  through  war  conditions. 

During  the  first  six  months  of  the  year  there  was  a  noticeable  improvement  as  compared 
with  the  same  period  of  the  previous  year,  and  confidence  was  increased  in  the  profitable 
exploitation  of  the  numerous  ore-bodies  throughout  the  district.  This  was  largely  due  to 
the  successful  operations  of  the  Gonsolidated  Mining  and  Smelting  Company's  properties  in 
Ainsworth  camp,  and  to  renewed  regular  transportation  facilities  over  the  Kaslo  it  Slocan 
Railway. 

Early  in  August  the  metal  market  was  so  unsettled  that  the  local  smelter  found  it 
impossible  to  continue  purchasing  ore,  which  caused  the  closing-down  of  several  shipping  mines. 
Towards  the  end  of  September  arrangements  were  made  whereby  the  smelter  again  accepted 
ore  shipments,  but  the  price  and  conditions  offered,  as  might  be  expected  under  the  circum- 
stances, were  unfavourable  to  the  shipper  and  failed  to  re^dve  the  industry  to  what  it  was 
before  the  European  war. 


AINSWORTH  MINING  DIVISION. 

The  biggest  shippers  from  Ainsworth  Division  in  191-t  were  the  Bluebell,  Xo.  1,  and 
Highland  mines,  each  with  a  comparatively  large  output.  Next  in  importance,  as  regards 
quantitv  of  ore  shipped,  were  the  Maestro,  Uiica,  and  Retallack  it  Co.'s  Whitetvater  group. 
Eight  or  ten  others  shipped  ore  during  the  year,  but  in  each  case  less  than  100  tons. 

The  New  Canadian  Metal  Company  operated  the  Bluebell  mine  and 
Bluebell.  concentrating-mill  until  August,  when  the  metal-market  conditions  neces- 

sitated a  suspension  of  production.  During  the  seven  months  the  mine  was 
worked  about  50,000  tons  of  ore  was  mined  and  concentrated,  and  the  product,  nearly  4,400 
tons  of  lead-silver  concentrate,  shipped  to  Trail.  Development-work  done  in  1914  consisted 
chiefly  of  sinking  to  and  opening  the  C  level,  which  is  200  feet  below  the  level  of  Kootenay 
lake.     Mining  was  done  on  all  three  levels.  A,  B,  and  C,  and  ore  stoped  on  each  of  them. 

Consolidated  Company's  Mines. — The  Consolidated  Mining  and  Smelting  Company  oper- 
ated the  Jfiyhland  mine  and  concentrating-mill,  and  the  Xo.  1,  Banker,  and  Maestro  mines,  all 
near  the  town  of  Ainsworth. 

At  the  Xo.  1  mine  an  average  of  fifty  men  has  been  employed,  thirty- 
No.  I.  five  being  underground.     About  4,750  tons  of  silver  ore  was  shipped,  and 
1,272  feet  of  development-work  was  done.     Installation  of  the  Cedar  Creek 
power  plant  was  completed,  and  an  electrically  driven  air-compressor  installed  at  the  mine. 
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At  the  Highland  mine   tlie   average   number  of  men  I'lnploycd    was 

Highland.  seventy-eiirlit,  forty-seven  of  whom  were  underground.     Eleven  thousand. 

four  hundred  and  forty-one  tons  of  silver-lead  ore  was  mined,  of  which 

10,338  tons  was  milled,  and  2,842  tons  of  crude  ore  and  concentrates  were  shipped.     About 

2,142  feet  of  development-work  was  done.     Some  new  machinery  wiis  installed  at  the  lliyhland 

mill  and  the  drive  changed  so  that  power  was  taken  from  the  Cedar  Creek  plant. 

At  the   Maestro   and   Banker   an   average  of   twenty-five   men    was 
Maestro  and       employed,  eighteen  of  whom  were  underground.     Two  hundred  and  sixty- 
Banker,  two  tons  of  ore  was  shipped  and  746  feet  of  development-work  was  done. 
Annual  assessment-work  was  done  on  several  of  the  company's  un-Crown- 
granted  claims.     Opei-ations  at  all  the  company's  Ainsworth  properties  were  suspended  early 
in  August. 

This  property  which  is  owned  by  a  company,  the  Silver  Hoai-d  Mines 
Silver  Hoard.      ^vas  worked  throughout  the  year,  giving  employment  to  ten  men.     During 
the  summer  an  Ingersoll-Rand  compressor  was  installed,  which  is  oijorated 
by  electricity  supplied  through  a  3,000-foot  power-line  connected  with  the  Xu.  1  mine.     Forty- 
four  tons  of  ore  was  shipped,  and  during  the  last  few  months  100  tons  was  extracted.     It  is 
expected  vigorous  development  will  be  resumed  on  the  return  of  satisfactoiy  metal  values. 

This  property  was  worked  by  X.  D.  "Wheeler,  who  extended  tlic  cross- 
Gallagher,         cut  tunnel  100  feet,  and  it  was  later  bonded  to  the  Olive  A.  .Silver  J^ead 
Company;   this  company  in  turn  further  extended  the  tunnel   17o  feet. 
The  same  company  has  developed  the  Ida  C.  group  by  266  feet  of  drifts,  239  feet  of  cross-cuts, 
and  50  feet  of  upraise,   besides  erecting  two  buildings  and  2,250   feet  of  fiunie  and   ditch 
construction. 

This  property  was  further  developed  by  Mr.  Wheeler  to  the  extent  of 
Ayesha.  driving  100  feet,  and  erecting  two  buildings;  three  men  were  employed. 

A  satisfactory  showing  of  low-grade  ore  has  been  developed  on  this 
Early    Bird.        property,  which  is  now  under  lease  to  A.   Baglow  et  a!.,  who  has  made  a 
trial  shipment  of  25  tons  ;  the  result  is  said  to  have  been  satisfactory. 

A  Spokane  company  is  working  this  property  under  the  management 

Florence  Mine,     of  Mr.  Wolfle,  and  has  shown  up  large  bodies  of  clean  and  milling  ore.     It 

is  the  intention  of  the  company  to  erect  a  concentrator  near  Princess  creek. 

This  is  the  chief  property  on  the  South  fork  of    Kaslo  creek  ;  it  is 

Cork-Province     controlled  by  a  district  company,  and  consists  of  thirteen  claims.     Operations 

Group.  were  commenced  in  September  and  continued  to  the  end  of  November,  when 

it  became  nece.ssary  to   close  down  owing   to  the  failure  of  water  which 

furnishes  the  mill  power.      One  thou.sand  nine  hundred  and  fifty  feet  of  iron  jiipo  was  laid  for 

power  purposes.     During  the  three  months  of  operations  twenty-five  men  were  employed  and 

65  tons  of  concentrates  wa.s  shipped. 

Revenue  and  Martin  Work    was    continued    on    the.se   claims   during   the    greater   part   of 

Claims.  the  year. 

This  property  was  further  developed  in  the  early  part  of  the  year,  but 
The  Eureka.        owing  to  prevailing  conditions  it  was  closed  down  in  July. 

This  property,  operated  by  J.  L.   Ketallack  &  Co.,  shipped  160  tons 

The  Whitewater,      zinc  ore  carrying  160,000  ft.  zinc,  and  196  tons  lead  ore  carrying  15  oz.  gold, 

22,698  oz.  of  .silver,  and  109,1 14  lb.  lead  ;  des-elopment  consisted  of  800  feet 

of  raises  crosscuts,  and  tunnels.     An  average  of  fifteen  men  was  employed  tliroughout  the 

year. 
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On  this  property,   which  is  under  lease  to  A.  J.   Harris,  a  shoot  of 
Charleston.      high-grade  ore  was  uncovered,  from  which  20  tons  was  shipped. 
The  U.S.,  on  Jackson  creek,  a  zinc  property,  continued  development. 

The  Panama,  owned  by  11.  Giegericli  and  J.  P.  Miller,  was  worked  all  year  with  a  small 
force,  dri\'ing  250  feet  of  drifts,  and  shipped  two  cars  of  silver  ore. 

The  Utica,  under  the  management  of  C.  F.  Caldwell,  was  worked  continuously,  giv'ing 
employment  to  fifteen  men,  and  28-5  tons  silver-lead  ore  was  shipped. 

On  this  property  one-third  of  the  7-50-foot  upraise  to  connect  the  lower 
Payne.  tunnel   with    the    old   workings   was   accomplished ;    twenty   men   being 

continuously  employed. 
Placer  leases  on  Poplar  creek  and  Lardeau  river  were  worked  on  a  small  scale,  with  no 
important  results. 

Office  Statistics — Ainsworth  Mining  Division. 

Free  miners'  certificates 402 

M                       M               (special) 1 

Mineral  claims  located 77 

Placer  claims  located 4 

Placer  leases  issued 6 

Certificates  of  work 263 

.          Transfers,  etc.,  recorded 43 

Certificates  of  improvements  issued 13 


SLOGAN  MINING  DIVISION. 
Report   by  Angus  McInnes,   Mining  Recorder. 

I  have  the  honour  to  submit  herewith  the  annual  report  on  the  mining  operations  in  the 
Slocan  Mining  Division  for  the  year  ending  December  31st,  1914. 

Up  to  August  1st,  when  the  disastrous  European  war  broke  out,  all  the  mines  in  the 
Slocan  were  working  full  time,  with  forces  varying  from  five  to  250  men.  About  August  5th 
the  metal  market  went  to  pieces,  and  the  smelters  refused  to  take  any  more  ore.  Consequently 
the  properties  that  did  not  have  a  large  surplus  of  cash  to  work  on  had  to  close  down  until 
such  time  as  conditions  became  more  favourable  and  the  silver  and  lead  markets  again  became 
normal.  However,  I  am  pleased  to  say  that  all  the  mining  men  in  the  Slocan  are  confident 
that  in  a  short  time  all  the  mines  will  again  be  working  full  swing. 

However,  in  spite  of  all  the  troubles  and  drawbacks  during  the  last  five  months,  most  of 
the  properties  in  the  Slocan  are  doing  a  great  deal  of  development-work,  so  when  the  time 
comes  and  hostilities  cease  they  will  be  in  a  position  to  employ  many  men  and  ship  much  ore. 
Further,  there  are  a  great  number  of  miners  who  are  taking  advantage  of  this  lay-olf  to  develop 
properties  which  they  own  or  are  interested  in.  There  is  a  good  deal  of  this  kind  of  work 
going  on  around  the  different  camps  in  the  Slocan,  and  quite  a  number  of  them  are  meeting 
with  good  success,  while  some  of  them  have  already  struck  good  bodies  of  ore.  Altogether, 
our  people  here  are  working  with  more  determination  and  encouragement  than  I  have  seen  in 
the  twenty-one  j-ears  I  have  spent  in  the  Slocan.  They  are  also  doing  the  development  in  a 
more  scientific  and  businesslike  manner. 
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The  extent  to  which  the  European  war  affectod  jirochiction  of  silver-lead  ore  in  the  Sloean 
is  shown  by  the  considerable  decrease  in  the  <|uantity  of  ore  and  concentrates  received  at  the 
Trail  smelter  from  Slocan  mines  during  the  latter  part  of  August  and  the  remaining  months 
to  the  close  of  1914.  For  thirty-three  weeks  ended  August  20th  the  total  of  receipts  from 
these  mines  was  13,178  tons,  an  average  of  399  tons  a  week;  for  the  remaining  nineteen 
weeks  of  the  year  it  was  1,679  tons,  an  average  of  only  88  tons  a  week.  This  does  not  take  into 
account  the  zinc  product  made  during  the  respective  periods  mentioned.  It  will  be  seen  that 
receipts  at  Trail  of  Slocan  ore  and  concentrates  in  1914  totalled  14,8.57  tons.  Of  this  iiuantity, 
9,129  tons,  or  61  percent.,  was  .selected  ore  and  concentrates  from  the  Slandtird  nmm  and 
mill,  near  Silverton.  Ke.xt  in  order  of  ijuantity  received  was  the  liambler-Cariboo  mine  and 
mill,  with  1,934  tons,  also  of  first-class  ore  and  mill  concentrates,  and  then  followed  the  Slocan 
Star,  Sandon,  with  868  tons  ;  the  Van-Jioi,  near  Silverton,  615  tons  ;  and  the  Surprise,  neai- 
Cody,  with  about  500  tons  of  crude  ore.     Notes  on  individual  properties  follow  : — 

Bamhhr-Carihoo. — Beside  the  crude  silver-lead  ore  and  the  concentrates  shipped  to  Trail, 
as  stated  above,  there  was  sent  out  to  smelting  works  in  the  United  States  about  970  tons  of 
silver-zinc  concentrates.  The  development  done  in  the  mine  during  the  year  included  the 
extension  of  the  900-foot  level  by  300  feet,  of  the  1,200-foot  level  by  400  feet,  of  the  1,300-foot 
level  by  200  feet,  and  some  200  feet  of  raising  between  levels. 

Slocan  Star. — A  featui-e  of  the  year  was  the  satisfactory  results  of  development-work 
done  on  the  tenth  or  lowest  level  of  this  n)ine,  where  good  ore  was  found.  The  total  footage  of 
development-work  done  was  2,403  feet,  this  including  work  on  levels  Nos.  6,  7,  8,  and  10.  A 
large  proportion  of  both  the  higher-grade  ore,  shipped  crude,  and  the  milling-ore  was  obtained 
in  stopes  from  Xo.  8  level,  in  the  east  drift  of  which  there  was  still  a  fine  face  of  ore  at  the 
end  of  the  year.  The  concentrating-mill  on  this  property  was  put  in  operation  about  the 
middle  of  June  after  having  been  unused  for  nine  years.  Suspension  of  mining  in  August  as 
a  result  of  the  war  necessitated  closing  the  mill,  which  during  the  seven  weeks  it  had  been 
running  produced  276  tons  of  lead  concentrates  and  664  tons  of  zinc  concentrates.  The  year's 
improvements  consisted  of  repairing  and  remodelling  the  mill,  2,000  feet  of  new  wood  pipe  in 
the  water-line,  repair  of  tram-line  and  new  ore-pocket  at  its  upper  terminal,  etc.,  the  whole 
having  cost  about  §8,000.  It  is  claimed  that  there  is  enough  ore  in  sight  to  keep  the  mill 
supplied  for  a  year  and  a  half. 

Surprise.— Th.e  500  tons  of  ore  shipped  to  Trail  was  only  a  small  pro])ortion  of  that  either 
mined  or  opened  ready  for  mining,  much  of  the  latter  containing  too  high  a  percentage  of  zinc 
for  shipment  to  Trail  as  crude  ore.  Late  in  the  year  a  commencement  was  made  to  haul  ore 
to  the  Ivanhoe  concentrator,  at  Sandon,  a  contract  having  been  entered  into  to  supply  1,000 
tons  of  ore  a  month  for  milling.  Sufficient  ore  is  in  sight  for  the  requirements  of  several 
months  under  this  contract.  Last  summer  the  aerial  tramway  from  the  mine  down  to  Cody 
creek  was  improved  by  putting  in  13,000  feet  of  new  wire  traction-rope. 

Other  Mines  about  Sandon. — At  the  Payne  driving  the  crosscut  adit  between  2,000  and 
3,000  feet  was  completed,  and  raising  to  the  old  productive  workings  above  was  commenced. 
At  the  Ruth-Hope  the  lowest  level.  No.  5,  was  extended  about  800  feet,  with  600  feet  more 
to  be  driven  to  get  under  the  ore-shoots  occurring  in  the  old  workings  above.  The  Richmond- 
Eureka  shipped  380  tons  of  ore,  but  nothing  important  resulted  from  continued  exploration 
underground.  Only  development-work  was  done  at  the  Xoble  Five  group,  on  which  a  long 
crosscut  adit  is  being  driven  to  intersect  five  known  veins ;  a  compressor  was  installed  to 
provide  power  for  machine-drills.  The  discovery  of  a  new  shoot  of  ore  on  the  Reco  was 
reported.  A  quantity  of  silver  ore  was  packed  down  from  the  Mountain  Con  to  Sandon,  for 
shipment  when  prices  should  be  better.     Small  lots  of  ore  were  sent  out  from  the  Antoi^ie, 
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Colonial,  Freddy  Lee,  Ivanhoe,  and  Zone  Bachelor.  More  development  was  done  on  the 
Wonder/ul  and  100  tons  of  ore  shipped  to  Trail.  Ore  was  sacked  at  the  Idaho-Alamo  for 
shipment  later.  Several  other  properties  had  more  or  less  work  done  on  them.  Altogether, 
activity  was  general  up  to  the  latter  part  of  summer. 

Silverton  camp  was  by  far  the  most  important  in  the  district  from  the  point  of  view  of 
production,  and  had  it  not  been  for  adverse  conditions  brought  about  as  a  result  of  the  war  it 
would  have  made  an  even  better  showing.  Several  small  properties  within  a  few  miles  of 
Xew  Denver  were  worked — namely,  the  Apex,  Hartney,  California,  Echo,  and  others,  and  the 
Lucky  Thought,  on  Four-mile  creek.  The  larger  mines  in  Silverton  camp  are  the  Standard, 
Hewitt-Lorna  Doone  group  of  the  Silverton  Mines,  Limited,  and  the  Van-Boi. 

Standard. — As  already  mentioned,  more  than  9,000  tons  of  silver-lead  ore  and  concen- 
trates was  received  at  Trail  from  the  Standard  Silver-Lead  Mining  Company's  mine  and 
concentrating-mill.  The  production  of  zinc  concentrates,  which  was  shipped  to  the  L'nited 
States,  was  continued  until  late  in  the  year,  when  milling  was  stopped  until  prices  of  metals 
should  be  higher.  The  approximate  quantities  of  metals  produced  in  1914  were:  Silver, 
1,050,000  oz.;  lead,  10,000,000  lb. ;  and  zinc,  .5,000,000  lb.  Work  done  in  the  mine  included 
the  following  :  No.  3  adit  was  e.xtended  in  the  expectation  that  an  ore-shoot  opened  from  Xo.  4 
level  at  about  100  feet  deeper  would  be  found  at  the  higher  level,  but  only  pockets  of  ore,  up 
to  19  feet  in  length,  were  met  with.  On  No.  4  the  ore-shoot  was  mined  along  a  distance  of 
235  feet,  but  latterly  it  was  of  a  zincky  nature.  In  gne  part  the  ore-body  was  fully  40  feet  in 
width,  of  mixed  shipping  and  milling  ore,  with  some  barren  ledge-matter  as  well.  Between 
levels  Nos.  5  and  6,  which  are  125  feet  apart,  there  are  big  shoots  of  ore  still  to  be  mined; 
several  raises  have  been  made  to  connect  those  levels,  some  of  them  in  ore  throughout.  Stoping 
was  in  progress  from  No.  6  level  until  ore  production  was  curtailed  in  August.  No.  7  adit 
was  advanced  to  a  distance  of  4,400  feet,  when  bunches  of  zincky  ore  were  encountered.  Since 
the  close  of  1914  a  raise  from  this  level  was  reported  to  have  entered  good  silver-lead  ore  at 
12  feet  up  from  the  level.  During  the  year  two  shoots  of  ore  were  passed  through,  but  these 
were  not  exploited,  for  the  reason  that  it  was  regarded  as  more  important  to  continue  explora- 
tion ahead  and  determine,  if  practicable,  whether  the  big  ore-bodies  opened  on  No.  6  continue 
downward  to  No.  7.  A  still  lower  adit,  No.  8,  was  driven,  and  by  the  end  of  the  year  was 
well  on  to  1,500  feet  in  from  the  portal;  it  had  encountered  zincky  ore,  but  it  was  expected 
that  from  3,000  to  4,000  feet  more  would  have  to  be  driven  before  reaching  the  zone  in  which 
occur  the  big  shoots  of  silver-lead  ore  that  were  so  productive  in  and  above  No.  6  level.  Ore- 
bins  were  built  near  the  portal  of  No.  7  adit,  and  a  tramway  loader  procured,  but  connection 
has  not  yet  been  made  with  the  tramway  from  No.  6  to  the  mill. 

An  experimental  unit  of  the  Minerals  Separation  flotation  plant,  with  the  requisite  tanks, 
etc.,  was  added  to  the  concentrating-mill  equipment,  but  its  use  did  not  result  in  any  decision 
being  come  to  as  to  the  permanent  adoption  of  this  process  here.  The  company  in  1914 
distributed  $475,000  in  dividends  among  its  shareholders,  but  after  September  the  earnings 
above  cost  of  operating  mine  and  mill  on  a  small  scale  and  continuing  development  did  not 
leave  a  sufficient  margin  of  surplus  to  allow  of  dividends  being  paid  for  the  last  three  months 
of  the  year. 

Hewitt  and  Van-Roi. — At  the  Hewitt  over  18,000  tons  of  ore  was  mined,  the  silver-lead 
concentrates  going  to  Trail  and  the  zinc  concentrates  to  the  L^nited  States.  Van-Roi  mined 
about  11,000  tons  of  ore;  the  silver-lead  product  going  to  Trail  and  the  zinc  concentrates  to 
the  States.  No  particulars  of  the  j-ear's  operations  were  received  from  either  mine,  but  it  is 
known  that  work  was  suspended  on  the  Van-Roi  in  the  autumn,  and  that  the  Hewitt-Lorna 
Doone  mine  was  still  at  work,  though  on  a  reduced  scale,  when  the  year  closed.     There  has 
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been  opened  in  the  latter  mine  a  large  quantity  of  ore  ready  for  extraction,  so  that  when 
conditions  shall  be  favourable  a  comparatively  large  output  may  be  made. 
Office  St.vtistics — Slogan  Mining  Division. 

Free  miners'  certificates .  .  .  ." '■■^^ 

n                      II          (company) 3 

Xew  claims  located ^^ 

II              abandoned ' 

Certificates  of  work  recorded l*^^'l 

Conveyances,  etc ^  - 

Certificates  of  improvements 9 


SLOGAN  CITY  MINING  DIVISION. 

Report  of  Howard  Parker,  Mixing  Recorder. 
I  have  the  honour  to  submit  my  rqjort  for  the  Slocan  City  Mining  Division  for  the  year 
ending  December  31st,  1914. 

During  the  first  six  months  of  the  year  the  raining  industry  was  active,  but  for  the 
latter  six  months  it  has  been  almost  dorniaut. 

Little  of  importance  occurred  in  connection  with  mining  in  this  Dixision  during  the  year, 
save,  perhaps,  that  some  progress  was  made  on  the  Ottawa  by  the  Consolidated  Mining  and 
Smelting  Company,  which  purchased  this  property  in  1913  ;  high-grade  ore  was  found  in  the 
course  of  development-work,  but  the  several  shoots  were  comparatively  small.  Shipments  of 
ore  from  mines  in  the  Division  were:  Ottawa,  279  tons;  Eastmont,  149  tons;  Enterprise,  57 
tons  :  and  Black  Prince,  10  tons.  Late  in  the  year  it  was  reported  that  some  men  had  gone 
to  work  on  the  Meteor. 

The  aggregate  tonnage  shipped  to  the  Trail  smelter  from  the  Slocan  City  Mining  Division 
does  not  compare  favourably  with  the  ore  shipped  in  previous  years. 

The  Meteor,  the  well-known  high-grade  silver  property,  has  been  leased  to  Barber  &  Taylor, 
who  are  now  doing  extensive  development>work,  the  result  of  which  is  expected  to  yield  several 
cars  of  silver  ore.     The  average  assay  of  this  ore  is  said  to  be  3.50  oz.  to  the  ton. 

The  W'estmont,  situated  at  Ten-mile,  employed  some  eight  or  ten  men  chiefly  at  develop- 
ment-work.    Ninety  tons  of  silver-lead  ore  was  shipped  from  this  property  during  the  year. 
The  Ottawa  group  employed  some  forty  or  fifty  men  continuously  until  the  middle  of 
August,  since  which  time  it  has  been  closed  down.     There  is  a  considerable   quantity  of  ore 
ready  for  shipment,  but  is  being  held  until  the  silver  market  improves. 

The  Inco,  situated  about  a  mile  and  a  half  from  Slocan  City,  has  been  working  a  small 
force  of  men  on  development,  and  has  just  exposed  a  very  satisfactory  showing  of  ore  ;  the 
owners.  Wafer  i  Jameson,  contemplate  shipping  early  in  191.5. 

There  has  been  a  certain  amount  of  activity  in  the  gold-quartz  bearing  district  of  Lemon 
creek,  and  small  shipments  of  a  few  tons  were  treated  at  the  smelter.  Some  beautiful  gold 
specimens  from  this  district  have  been  shown  here. 

Office  Statistics— Slocan  Citv  Mining  Division. 

Free  miners'  certificates  (ordinary) 85 

,,                      I.           (company) 1 

Certificates  of  work  recorded 108 

Locations  recorded ^^ 

Conveyances  recorded 

19 
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TROUT  LAKE  MINING  DIVISION.* 
Report  of  A.  N.  Vars,  Mining  Recorder. 

I  have  the  honour  to  submit  herewith  my  report  of  the  progress  of  the  mining  industry 
in  the  Trout  Lake  Division  for  the  year  1914. 

During  the  early  months  of  the  year  many  options  were  taken  and  several  properties  ■were 
bonded,  creating  a  general  feeling  that  the  fonner  activity  in  mining  in  the  district  would  be 
resumed,  which  only  the  stringency  of  the  money  market  prevented. 

The  Ajax,  on  Nettie  L.  mountain,  owned  by  the  Ferguson  Mines,  Limited,  was  operated 
by  the  company  until  November,  wlien  it  was  leased.  Fifty-one  tons  of  ore  was  shipped  and 
an  average  of  four  men  was  employed. 

The  Silver  Cup  mine,  on  Silver  Cup  mountain,  has  been  worked  throughout  the  year 
under  lease,  with  an  average  of  four  men  employed,  33  tons  of  ore  being  shipped. 

Work  on  the  Ethel,  on  Ethel  mountain,  was  suspended  about  June  1st,  but  was  resumed 
during  September  under  lease  to  J.  S.  Lamphere.  Ah  average  of  three  men  was  employed 
and  i.^  tons  of  high-grade  ore  was  shipped. 

Poplar  Camp. 

On  the  Calnmet-Heda  group  a  large  amount  of  surface  exploration-work  was  done  ;  also 
four  tunnels  were  driven  on  the  property,  approximating  some  -100  feet.  The  pi-operties  are 
under  bond  to  J.  H.  Wilson  and  associates,  of  Victoria. 

A  force  of  fifteen  men  was  employed  from  June  1st  to  December  1st,  when  owing  to  the 
absence  of  Mr.  Wilson  the  crew  was  reduced  to  three  men ;  operations  on  a  larger  scale  are 
expected  to  be  resumed  about  February  1st  next. 

The  Niagara  group,  comprising  five  claims  on  Tenderfoot  creek,  is  also  under  bond  to  Mr. 
Wilson,  where  a  foi'ce  of  three  men  has  been  employed  throughout  the  season  ;  a  nice  showing 
of  high-grade  concentrating-ore  has  been  found  on  the  property,  which  gives  promise  of 
improvement  with  further  development. 

On  tlie  Frinceton  and  Fairhope  claims,  on  Poplar  creek,  a  considerable  showing  of  ore 
has  been  located,  which  with  development,  it  is  thought,  should  be  a  good  shipper. 

Office  Statistics — Trout  Lake  Mining  Division. 

^ree  miners'  certificates 59 

Mineral  claims  located 55 

Placer  claims  located 1 

Applications  for  placer  leases ...  3 

Certificates  of  work 151 

Transfers,  agreements,  etc 13 

Notices 35 

Cash  paid  in  lieu  of  work $100 

*  Ste  also  Report  by  N.  W.  Emniens,  M.  E. ,  page  291. 


5  Geo.  5  Slocan  District.  K  291 


TROUT  LAKE  MINING  DIVISION. 

Report  by  Newton  W.  Emmens,  M.E. 

The  nortliem  boundary  of  the  Division  has  a  north-easterly  course,  following  the  summits 
of  the  ridges  dividing  the  watersheds  of  the  North-east  ami  of  Upper  Arrow  lake  and  Incomap- 
pleux  river  from  those  of  Trout  and  Lardeau  creeks  ;  on  the  south  it  follows  the  summits  of 
the  transverse  ridges  dividing  the  waters  of  Poplar  and  Cascade  creeks,  crosses  the  Lardeau 
river,  then  follows  the  ridge  immediately  south  of  Lake  creek  ;  the  eastern  boundary  follows 
the  sunnnits  of  the  ridges  dividing  the  watersiicds  of  Lake  creek,  Trout  lake,  and  the  upper 
part  of  the  Lardeau  river  from  those  of  the  Duncan  river ;  while  on  the  west  it  follows  the 
summits  of  the  divide  between  the  Trout  Lake  and  Upper  Arrow  Lake  watersheds. 

While  this  Division  is  one  of  the  smallest  in  West  Kootenay,  it  includes  some  excellent 
mineral  "showings,"  and  gives  promise  of  becoming  an  important  producer  of  metallic  ores 
when  thoroughly  developed  and  provided  with  suitable  milling  plants  and  adequate  trans- 
portation facilities. 

Accessibility. 

The  Division  is  divided  near  its  centre  by  a  wide,  deep  valley  occupied  by  Trout  lake  and 
the  Livrdeau  river,  having  a  general  north-west  and  south-east  dii'ection.  The  Lardeau  branch 
of  the  Canadian  Pacitic  Railway  follows  the  river  to  the  town  of  Gerrard,  at  the  lower  end  of 
the  lake ;  from  here  a  steamer  connects  with  the  town  of  Trout  Lake,  where  is  located  the 
Mining  Recorder's  office  for  the  district.  The  Canadian  Pacific  Railway  operates  a  tri-weekly 
service  from  the  city  of  Nelson  to  Trout  Lake,  the  route  being  from  Nelson  to  Lardeau,  at  the 
upper  end  of  Kootenay  lake,  by  steamer  ;  thence  by  i-ail  to  Gerrard  and  steamer  to  Trout  Lake. 
The  district  can  also  be  reached  by  way  of  Revelstoke,  by  train  to  Arrowhead  ;  thence  nine 
miles  by  boat  to  Beaton,  and  then  by  stage  over  a  good  and  exceedingly  picturesque  road, 
twelve  miles  to  Trout  Lake. 

From  the  town  of  Trout  Lake  there  is  a  splendid  road  to  Ferguson,  a  distance  of  four 
miles  north-easterly,  and  from  tliat  town  to  Ten-mile  on  Lardeau  creek  (Houth  fork),  at  the 
mouth  of  Gainer  creek,  is  a  wagon-road,  over  which  it  is  possible  to  drive  at  the  present  time; 
but  next  vear  the  improvements  which  were  being  made  this  summer  will  have  been  completed, 
and  it  will  be  possible  to  run  an  automobile  over  it.  From  the  town  of  Trout  Lake  an  excel- 
lent trunk  trail  has  been  constructed  follow-ing  the  north-east  shore  of  the  lake  to  Six-niile 
creek  ;  thence  by  a  series  of  long  switchbacks  on  an  easy  grade  past  the  Winslou-  mine  on  to 
the  summit  of  the  Silver  Cup  ridge,  which  it  crosses  at  the  head  of  the  North  fork  of  Brown 
creek,  following  this  stream  to  Lardeau  creek  (South  fork),  and  then  along  its  north  side  to  the 
■wagon-road  at  Ten-mile.  This  trail  was  only  completed  this  summer,  and  is  in  every  respect 
an  excellent  piece  of  work  and  a  credit  to  the  British  Columbia  Government,  by  whom  it  was 
built,  and  to  the  man  who  located  it,  as  the  grade  is  uniform  throughout  and  there  are  no 
steep  pitches.  From  this  trunk  trail  a  number  of  branch  trails  have  been  constructed  leading 
to  individual  mines  and  prospects.  From  Ten-mile  there  is  a  trunk  trail  up  Gainer  creek,  with 
branches  to  the  several  prospects  tributary  to  that  stream. 

From  the  town  of  Ferguson  there  is  a  good  trail  up  Ferguson  creek  (North  fork  of  Lardeau 
creek)  to  its  source  on  the  divide  between  it  and  the  headwaters  of  Poole  and  Boyd  creeks, 
streams  flowing  into  the  Lardeau  Division.  From  this  main  trail  are  branch  trails  leading  to 
the  several  properties  located  upon  Surprise  creek  and  on  the  divide  between  Ferguson  and 
Silver  Tip  creeks ;  there  is  also  a  first-class  trail  branching  off  the  North  Fork  trail,  a  little 
less  than  a  mile  from  the  town  of  Ferguson,  leading  on  to  the  Great  Northern  mountain,  where 
are  located  the  Broadview,  Great  Northern,  and  True  Fissure  mines. 
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From  the  wagon-road  at  Eight-mile  a  trail  follows  Cup  creek  to  the  Silver  Ctip  mine,  and 
from  the  same  road  near  Five-mile  is  a  wagon-road  to  the  Xettie  L.  mine,  situated  on  Nettie  L. 
mountain.  From  the  town  of  Trout  Lake  excellent  trails  lead  to  the  several  properties  located 
on  Trout  mountain. 

At  the  southern  end  of  the  district  there  are  numerous  trails  from  the  valley  of  the  Lardeau 
river  up  its  main  tributaries,  notably  those  of  Canyon,  Tenderfoot,  Rapid,  Poplar,  Haley  and 
Lake  creeks. 

The  majority  of  these  trails  are  in  a  sufficiently  good  state  of  repair  to  ride  a  horse  over, 
although,  as  some  of  them  have  not  been  used  for  several  years,  it  is  always  advisable  to  carry 
an  axe,  so  that  trees  which  have  fallen  across  the  trail  may  be  cut  out  in  order  to  let  the  horse 
by. 

Topography. 

In  this  respect  the  countrj'  is  similar  to  that  of  the  Lardeau  Division,  which  is  described 
in  the  report  covering  that  section.  The  mountains  are  perhaps,  as  a  whole,  higher  in  altitude 
and  a  little  more  rugged  acd  alpine  in  character  than  those  in  the  Lardeau.  The  main  valleys 
are  of  the  steepwalled  U-sliape.  The  tributary  valleys  are  narrow,  steep,  and  V-shaped,  the 
majority  debouching  through  narrow  canyons. 

The  most  important  valley  is  that  occupied  by  Trout  lake  and  the  Lardeau  river,  which 
has  a  general  south-easterly  course,  following  closely  the  strike  of  the  rocks.  Trout  lake  is 
eighteen  miles  long  and  from  half  to  one  and  a  half  miles  wide.  It  is  a  narrow,  fiord-like  body 
of  water  whose  bed,  as  shown  by  soundings,  is  flat  transverse!}-,  and  basin-shaped  longitudi- 
nally. At  the  upper  end  of  the  lake  there  is  a  gravelly  beach  which  continues  for  some  distance 
along  the  west  side.  The  shores  along  the  other  parts  of  the  lake  are  steep  and  precipitous, 
except  at  the  mouths  of  the  entering  streams,  where  fans  project  out  into  the  lake.  Soundings 
show  a  maximum  depth  of  736  feet  off  Five-mile  creek,  and  a  depth  of  300  feet  half  a  mile 
below  the  upper  end  of  the  lake.  Towards  its  outlet  the  lake  narrows  up  and  gets  much 
shallower,  being  only  96  feet  deep  just  above  the  rock  channel  through  which  it  flows  as  the 
Lardeau  river. 

The  ridge  bordering  the  lake  on  the  north-east  has  an  average  height  of  7,500  feet,  with 
individual  peaks  exceeding  8,000  feet  in  elevation.  It  is  known  as  the  Silver  Cup  mountains, 
and  its  highest  peak  lies  between  the  headwaters  of  Ottawa  and  Haskins  creeks,  attaining  an 
altitude  of  9,300  feet,  and  is  kuown  as  Fay's  peak.  The  ridge  on  the  south-west  side  of  the 
lake  is  known  as  the  Lardeau  mountains,  the  peaks  of  which,  being  composed  of  granite,  are 
very  rugged  and  present  an  uneven  skyline.  The  altitude  of  these  peaks  ranges  from  8,000 
to  8,770  feet  at  the  highest  point  of  what  is  known  as  Trout  mountain,  near  the  town  of  Trout 
Lake. 

At  the  northern  end  of  the  district,  near  the  headwaters  of  Ferguson  and  Gainer  creeks, 
is  a  belt  of  limestone,  forming  a  range  of  wedge-shaped  precipitous  mountains  reaching  altitudes 
of  8,000  to  1 0,000  feet,  which,  from  their  castellated  and  fantastic  weathering,  form  the  most 
conspicuous  feature  in  the  topograph}-.  The  higher  peaks  of  this  range,  notablj-  Badshot, 
Mohican,  Templeman,  and  Wagner,  form  conspicuous  landmarks  which  can  be  seen  from  the 
summits  of  the  mountains  in  almost  any  part  of  the  district. 

The  description  of  the  topography  and  the  effects  of  the  erosive  action  of  atmospheric 
agencies,  and  the  Cordilleran  ice-sheet  thereon,  as  described  in  the  report  on  the  Lardeau 
Division,  applies  equally  to  the  Trout  Lake  Division. 
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Geology. 

The  rock.s  iiichuk'il  within  tlie  Trout  Lake  Mining  Division  are  the  soutli-caslward 
extension  of  those  in  the  Lardeau,  which  have  been  fully  described  in  the  report  on  that 
section.  They  consist  of  a  fine-grained,  light-coloured  granite  at  the  south-western  end  ;  that 
of  a  coarse-grained  porphyritic  granite  on  the  north-east,  a  little  way  beyond  the  district's 
boundary.  South-west  of  this  latter  granite  lies  the  "  Lime  Dyke  "  series  of  rocks,  composed 
of  crystalline  limestones  interbanded  with  slates  and  phyllites. 

South-west  of  these  the  formation  consists  of  chlorite-schists,  conglomerate,  slates,  and 
calcareous  schists.  South-west  of  these,  again,  occur  the  carbonaceous  phyllites,  slates,  and 
quartzites  cut  by  the  yellow-weathering  diabase-schist,  and  diorite,  with  occasional  develop 
ments  of  serpentine,  and  between  these  and  the  south-west  granite-belt  occur  slates  and 
siliceous  lime-bands. 

The  whole  rock  complex  has  been  subjected  to  intense  folding,  and  the  formation  every- 
where has  been  highl}-  altered  by  metamorphic  action,  resulting  in  the  development  of  a 
number  of  secondary  minerals,  such  as  chlorite,  aragonite,  asbestos,  etc. 

Evidence  is  abundant  throughout  the  district  of  the  presence  of  the  Cordilleran  ice-sheet, 
and  it  would  appear  that  even  the  summits  of  the  higher  peaks  were  buried  beneath  this 
enormous  glacier.  The  majority  of  the  higher  ridges  and  summits  show  striations  caused  by 
ice  movement,  and  glacial  erratics  are  common  everywhere  on  the  mountain-sides,  and  even  on 
the  tops  of  the  mountains. 

Mineral  Zones. 

There  are  three  recognized  mineral  belts  within  the  Trout  Lake  Mining  Division,  of  which 
the  Central  is  the  more  important,  and  extends  from  the  Lardeau  Division  on  the  north-west 
in  a  south-easterly  direction,  crossing  the  Lardeau  river  between  the  towns  of  Gerrard  and 
Poplar  Creek,  and  continuing  thence  into  the  Ainsworth  Division.  It  is  within  this  belt  that 
the  greatest  development  of  minerals  has  taken  place. 

The  Lime  Dyke  Belt  parallels  the  Central  Belt  as  far  south-easterly  as  Lake  creek, 
beyond  which  it  loses  its  individuality.  South-west  of  the  Central,  on  the  south-west  side  of 
the  Trout  Lake-Lardeau  valley,  lies  the  South-west  Mineral  Belt,  which  consists  of  a  series  of 
bands  of  siliceous  lime,  slates,  and  a  little  serpentine  lying  against  the  granite  forming  the 
divide  between  the  Trout  Lake-Lardeau  and  Arrow  Lake  watersheds. 

In  describing  the  several  mines  and  prospects  situated  in  the  Trout  Lake  Mining  Division, 
they  w-ill  be  classified  under  four  headings : — 

(1.)  Those  situated  within  the  Central  Mineral  Belt,  extending  from  the  summit  of  the 
Goat-Mohawk  divide,  on  the  north-west,  to  the  head  of  American  creek  at  the  lower  end  of 
Trout  lake,  on  the  south-east. 

(2.)  Those  situated  within  the  Lime  Dyke  Mineral  Belt,  from  the  head  of  the  North  fork 
of  Lardeau  creek,  or  Ferguson  creek,  as  it  is  named  on  the  new  maps  of  the  Surveyor-General's 
Department,  on  the  north-west,  to  Wagner  mountain  and  the  headwaters  of  Hall  creek,  on 
the  south-east. 

(3.)  The  prospects  situated  within  the  South-west  Mineral  Belt  in  the  vicinity  of  the 
town  of  Trout  Lake  and  the  group  of  properties  situated  within  the  drainage  area  of  Canyon 
creek. 

(4.)  The  prospects  situated  in  the  neighbourhood  of  Poplar;  that  is  to  say,  those  situated 
on  Johnson  mountain,  Poplar,  Rapid,  and  Tenderfoot  creeks. 
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Bv  this  ari-angement  it  \n]l  be  easier  to  trace  out  the  sequence  of  the  properties  on  the 
accompanying  maps.  AU  beaiings  mentioned  in  this  report  are  astronomic,  and  all  elevations 
in  feet  above  sea-level.  On  the  accompanying  maps,  where  assays  are  given,  the  chemical 
svmbols  for  the  metals  are  used,  in  which  Au,  signifies  gold  :  Ag,  silver:  Pb,  lead  :  Cu,  copper  : 
and  Zn,  zinc.  All  assays  quoted  are  in  percentages  of  the  several  metals  in  the  ore  or  in 
ounces  Troy  of  the  metals  contained  in  a  ton  (of  2,000  Bb.)  of  the  ore. 

Cestr.\l  MiNERiVL  Belt. 

The  dividing  line  between  the  Lardeau  and  Trout  Lake  Mining  Divisions  follows  the 
div-ide  separating  the  watersheds  of  Mohawk  and  Goat  creeks,  a  short  distance  south-east  of 
the  Beatrice  mine.  With  the  exception  of  a  large  quartz-outcrop  which  stands  out  prominently 
as  a  bluif  some  60  feet  high  on  the  north-west  slope  of  a  spur  from  Great  Northern  mountain, 
and  upon  which  very  little  work  has  been  done,  no  veins  occur  until  the  property  of  the 
True  Fissure  Mining  and  Milling  Company,  Limited  (X.P.L.),  is  reached. 

This  "is  situated  on  the  eastern  slope  of  Great  Northern  mountain. 

True  Fissure,      on  the  west  side  of  Ferguson  creek,  at  an  altitude  of  5,500  to  6,720  feet. 

On  this  property  there  are  two  series  of  veins,  one  of  which  has  a  strike  of 

X.  50°  W.,  and  the  other  ha\-ing  a  course  of  X.  32'  W.,  both  having  a  north-easterly  dip  of  40 

to  60  degrees.     The  country-rock  is  a  highly  carbonaceous  (graphitic)  phyllite,  which  has  a 

strike  of  X.  45°  W.  and  a  north-easterly  dip  of  50  degrees. 

On  the  Sf.  Elmo  claim  a  vein  belonging  to  the  first  series  has  been  opened  by  an  adit 
on  its  course  for  a  distance  of  175  feet.  In  this  adit  the  vein  varies  in  width  from  a 
few  inches  to  6  feet,  and  consists  of  galena,  grey-copper,  iron  pyrites,  and  zinc-blende,  with 
phyllite  inclusions,  in  a  quartz  gangue.  The  average  zinc  content  of  this  ore  is  so  high  that, 
under  existing  smelter  regulations,  only  a  comparatively  small  proportion  of  the  ore  mined  can 
be  shipped,  owing  to  there  being  a  penalty  of  50  cents  a  ton  for  each  unit  of  zinc  contained  in 
the  ore  over  8  per  cent. 

Fifty  feet  from  the  portal  of  the  adit  a  raise  40  feet  long  was  made  on  the  vein  to 
surface.  For  the  first  6  feet  this  raise  passed  through  ore  consisting  of  zinc-blende,  iron 
pyrites,  and  galena,  assaying  :  Silver,  44.05  oz.  ;  lead,  4.8  per  cent. ;  zinc,  27.1  per  cent. 
Lying  immediately  upon  this  was  a  body  of  galena  ore  carrying  grey-copper  and  a  little  zinc- 
blende,  extending  up  to  the  grass-roots,  from  which  200  tons  was  stoped  and  shipped  to  the 
smelter,  yielding  an  average  of  :  Gold,  0.09  oz. ;  silver,  79.34  oz.  ;  lead,  26.6  per  cent. ;  zinc, 
9.07  per  cent.  In  places  in  this  stope  were  masses  of  practically  clean  grey-copper,  samples  of 
which  assayed  :  Silver,  515.0  oz. ;  copper,  10.37  per  cent.;  but,  as  there  was  only  a  compara- 
tively small  amount  of  this  material,  it  was  mixed  in  with  the  galena  ore  and  shipped  with  it. 
In  mining  this  200  tons  a  large  amount  of  ore  was  extracted  whose  zinc  content  was  too  high 
to  permit  of  its  being  shipped.  This  material  was  stored  in  the  .stopes  and  on  the  dump  J 
average  samples  assayed  show  it  to  contain:  Silver,  44.05  to  72  oz. ;  lead,  4.8  to  20.7  percent.; 
zinc,  27.1  to  32.62  per  cent. 

A  winze  was  sunk  20  feet  below  this  level,  in  which  the  vein  was  diNnded  into  two  sections 
by  a  streak  of  phyllite ;  the  hanging-wall  portion  being  of  a  very  fine-grained  galena  of  a  dull 
black  colour,  the  colour  being  due  to  the  presence  of  a  quantity  of  finely  disseminated  carbona- 
ceous phyllite.  This  ore  assayed:  Gold,  0.06  oz.  ;  silver,  42.64  oz. ;  lead,  37.7  per  cent.; 
zinc,  10.28  per  cent. 

The  foot-wall  portion  is  a  finely  crystalline,  cubical  galena,  assaying :  Silver,  46.82  oz. ; 
lead,  47.15  per  cent. ;  zinc,  8.39  per  cent.  Owing  to  the  heavy  tlow  of  water  it  was  impractical 
to  sink  any  deeper  without  a  pumping  plant,  so  work  was  discontinued  with  the  intention  of 
driving  a  new  level  from  a  point  lower  down  the  hill  to  come  under  this  ore-shoot. 
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Down  the  luountain-side  from  the  St.  Elmo  a  vein  known  as  the  Tnie  FUsure  lode, 
belonging  to  the  second  series,  outcrops  prominently.  This  has  been  traced  for  a  distance  of 
2,.500  feet  along  its  strike.  Near  the  southern  end  of  the  property  this  vein,  which  dips  with 
the  slope  of  the  hill,  is  exposed  over  an  area  of  500  by  1,000  feet  on  its  dip  and  strike,  the 
softer  overlying  phyllitcs  having  been  eroded  away.  Much  of  the  ore  here  exposed  consists  of 
a  fine-grained  galena,  samples  of  which  assayed  :  Gold,  0.06  oz. ;  silver,  11.44  oz. ;  lead,  G.4 
per  cent. 

A  considei-able  amount  of'  prospecting  has  been  done  along  this  exposure  on  the  Tnie 
Fissure  claim,  and  three  crosscuts  have  been  driven  into  it  at  different  levels  from  the  hillside, 
with  a  vertical  ditlerence  of  elevation  between  the  highest  and  lowest  of  200  feet,  and  a 
maximum  horizontal  distance  along  the  strike  of  the  vein  of  ofiO  feet.  The  upper  of  these 
crosscuts  is  the  only  one  which  has  been  driven  completely  through  the  vein.  Here  it  is 
shown  to  have  a  width  of  26  feet,  and  to  assay  :  Gold,  0.09  to  0.3  oz. ;  silver,  3.0  to  9.0  oz.  ; 
lead,  5  per  cent.  ;  zinc,  10.6  per  cent. 

A  short  distance  north-west  of  this  exposure  a  small  creek  cut  through  the  vein,  exposing 
an  outcrop  of  coarsely  crj-stalline  galena.  An  open-cut  was  made  here  and  10  tons  of  ore 
mined,  consisting  of  galena  and  iron  pyrites  containing  gi'ey-copper ;  the  galena  portion 
assaying:  Silver,  68.8  oz.  ;  lead,  68..5  per  cent. ;  while  the  iron  pyrites  carrying  grey-copper 
assayed  :     Gold,  0.1  oz. ;  silver,  92.0  oz. ;  copper,  0.07  per  cent. 

North-west  of  this  cut,  and  at  a  lower  elevation,  a  crosscut  known  as  the  Blue  Bell  adit 
was  driven  from  the  hillside  to  the  vein,  which  it  cut  in  a  di.stance  of  160  feet.  At 
this  place  there  is  19  feet  of  quartz,  6  feet  of  which  assays  :  Gold,  0.2.5  oz. ;  silver,  7.05  oz. ; 
the  balance  of  the  material  being  of  a  lower  grade.  From  this  crosscut  drifts  have  been  made 
both  to  the  north  and  south  along  the  strike  of  the  vein  for  a  distance  of  95  and  70  feet 
respectively,  both  of  which  were  carried  along  the  hanging-wall.  Between  the  vein  and  the 
hanging-wall  was  a  streak  of  galena  ore  assaying  :  Gold,  0.05  oz. ;  silver,  32.25  oz. ;  lead,  38.7 
per  cent. ;  zinc,  7.3  per  cent.  A  raise  was  put  up  on  this  ore  in  the  south  drift  and  considerable 
of  it  was  stoped  and  shipped  to  the  smelter,  assaying :  Silver,  38.0  oz. ;  lead,  35  per  cent. 
In  the  north  drift  this  sti-eak  was  followed  by  an  overhead  stope  until  the  material  became 
too  high  in  zinc  contents  to  be  shipped  at  a  profit,  and  by  an  underhand  stope  until  the  water 
prevented  deeper  sinking.  From  these  stopes  30  tons  of  ore — assaying:  Gold,  0.15  oz. ;  silver, 
48.0  oz. ;  lead,  39.0  per  cent. ;  zinc,  8.7  per  cent. — was  shipped  to  the  smelter.  Selected  samples 
of  the  galena  from  the  underhand  stope  assayed:  .Silvei',  76.25  oz. ;  lead,  75.5  per  cent. ;  while 
a  selected  sample  of  grey-copper  and  iron  pyrites  from  the  same  place  assayed;  Gold,  1.0  oz. ; 
silver,  694.2  oz. ;  copper,  3.78  per  cent. 

The  ore  in  the  top  of  the  north  raise  assayed :  Gold,  0.04  oz. ;  silver,  30.36  oz. ;  lead,  7 
per  cent. ;  zinc,  28.65  per  cent. ;  copper,  2.45  per  cent.  Forty  feet  north  of  this  shoot  a  second 
ore-shoot  was  cut  from  which  a  shipment  of  36  tons  was  made,  which  assjij'cd :  Gold,  0. 1 5  oz. ; 
silver,  45.2  oz.  ;  lead,  22.4  per  cent.  ;  zinc,  9.1  per  cent.  Outside  of  the  ore-shoots  the  vein 
as.says:  Gold,  0.25  oz. ;  silver,  20.4  oz. ;  leiid,  5  per  cent. ;  zinc,  3  per  cent.  The  ore  in  the 
floor  of  the  level,  both  north  and  south  of  the  ci-osscut.  is  more  mineralized  than  in  the  roof. 

The  ore  shipments  spoken  of  above  were  made  during  the  winter  months  on  the  snow,  the 
oi-e  being  sacked  at  the  mine  and  rawhided  to  the  wagon-road  at  Ferguson,  from  wliicli  place 
it  was  transported  on  sleighs  to  the  Canadian  Pacific  Kailway  terminus  at  Trout  Lake. 

This  property  adjoins  the  True  Fissure  on  the  south-east.    The  principal 
Great  work  has  been  confined  to  the  Great  Northern  vein,  which  has  a  strike  of 

Northern.  N.  25"  E.,  with  a  south-easterly  dip  at  an  angle  of  40  degrees.     Locally  this 

has  been  considered  to  be  a  continuation  of  the  True  Fissure  lode,  which 
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outcrops  on  the  adjoining  claim,  but  it  will  be  noted  that  they  differ  both  in  strike  and  dip. 
However,  the  narrow  ridge  upon  which  the  Ghreat  Northern  property  is  situated  is  badly  broken 
and  shows  evidence  of  much  local  disturbance.  Tliere  is  a  fault-line  passing  a  short  distance 
south-east  of  the  Gi-eat  Xorthern  workings,  along  the  valley  of  Broadview  creek,  and  there  has 
undoubtedly  been  a  considerable  amount  of  displacement  of  the  rocks  in  this  section,  so  that, 
without  additional  work,  the  continuation  of  the  various  veins  through  the  Great  Northern 
propertv  from  those  adjoining  cannot  be  positively  traced,  but  it  will  probablj-  be  found  that 
the  continuation  of  the  Great  Northern  vein  on  the  True  Fissure  claim  lies  some  distance  above 
the  True  Fissure  lode. 

The  Great  Northern  vein  lies  in  graphitic  phyllite  having  a  north-westerly  strike  and  a 
dip  of  32  degrees  to  the  north-east.  The  whole  rock-mass  as  exposed  by  the  underground 
workings  is  badly  broken  and  twisted,  requiring  close  timbering  in  places.  In  1897  this  vein 
was  opened  by  a  short  adit,  and  some  300  tons  of  ore  containing  galena,  iron  pyrites,  zinc- 
blende,  and  a  little  grey-copper  was  mined  ;  out  of  this,  37  tons  was  shipped  to  the  smelter, 
yielding  S47  a  ton.  Tlie  balance  of  the  ore  was  piled  on  the  dump  as  being  of  too  low  a  grade 
to  .ship.  The  property  was  allowed  to  remain  idle  for  some  years  and  the  workings  caved  in. 
In  1906  this  adit  was  reopened,  and  it  was  found  that  the  vein  from  which  the  above-mentioned 
ore  was  extracted  had  a  width  of  3  feet,  and  an  average  sample  of  which  assayed  :  Gold,  0.1  oz.; 
silver,  26.25  oz.;  and  a  trace  of  copper  ;  while  a  selected  samjjle  assayed  :  Gold,  0.1  oz.;  silver, 
30.5  oz.;  lead,  4  per  cent.  A  selected  sample  from  this  vein  containing  grey-copper  assaj'ed  : 
Gold,  0.08  oz.;  silver,  159.32  oz.;  copper,  4.66  per  cent.  The  ore  as  a  whole  was  considered  to 
be  of  too  low  a  grade  to  mine  under  the  existing  conditions,  so  work  was  discontinued,  and 
the  property  lay  idle  until  September,  1913,  when,  under  the  management  of  H.  McPherson, 
the-lower  adit,  some  50  feet  below  the  one  above  mentioned,  was  cleaned  out,  retimbered,  and 
continued  into  the  vein.  This  adit  (Fig.  2)  is  365  feet  long  and  cuts  the  vein  at  280  feet  in, 
crossing  it  diagonally  at  a  low  angle  for  a  distance  of  85  feet.  The  vein  consists  of  quartz, 
mineralized  with  iron  pyrites,  galena,  zinc-blende,  and  grey-copper,  and  contains  a  great  deal 
of  phj-llite.  Owing  to  the  graphitic  nature  of  the  wall-rocks  and  the  flow  of  water  the  side  of 
the  workings  are  everywhere  blackened,  so  that  it  is  difficult  to  distinguish  the  vein  from  the 
country-rock,  or  to  see  the  mineral  in  it,  unless  freshly  broken,  and,  as  there  has  been  no  cross- 
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cutting,  it  is  somewhat  diliicull  Id  determine  accurately  the  exact  width  of  the  ore-body.  The 
hanging-wall  is  well  defined,  but  the  foot-wall  lias  no  distinct  line  of  demarcation  so  far  as 
could  be  seen ;  the  foot-wall  phyllites  contain  many  quartz  stringers  and  bunches. 

The  ore  in  the  vein  is  not  evenly  disseminated  through  the  mass,  but  occurs  as  stringers, 
veinlet.s,  and  lenticular  mas.ses.  A  .sample  taken  across  the  north-east  side  of  the  drift  of  the 
more  heavily  mineralized  portion  of  the  vein  assayed  :    Gold,  0.08  oz.;  silver,  14.8  o/..;  and  lead, 
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5.7  per  cent.  In  doing  tlii.s  work  a  considerable  amount  of  ore  has  been  extracted  and  is  now 
piletl  on  tlie  dump  at  the  moutli  of  the  adit.  Some  of  thi.s  material  contaiiLS  a  great  deal  of 
grey-copper  and  galena,  a  selected  sample  of  which  assayed  :  Gold,  0.13  oz.;  silver,  139.2  oz.  ; 
lead,  57.9  per  cent.  The  elevation  of  this  adit  is  5,950  feet,  and  that  of  the  summit  of  the 
divide  between  this  property  and  the  Tni<-  Fissure  6,100  feet.  This  vein  is  certainly  worthy 
of  additional  development-work,  as  it  evidently  contains  some  high-grade  ore,  and  the  formation 
is  distinctly  favourable  for  the  existence  of  an  ore-shoot. 

The  ne,\t  property  to  the  south-east  is  that  known  as  the  JSroaeh-im; 

Broadview.  which  was  originally  owned  by  the  Horne-Payne  Syndicate,  by  whom  much 
work  was  done,  but  to  poor  advantage.  In  1905  a  syndicate  composed  of 
local  people  secured  a  lease  on  the  property  and  shipped  235  tons,  for  which  they  received 
839.75  a  ton,  the  ore  assaying  from  :  Gold,  0.06  to  0.12  oz.;  silver,  32.3  to  40  oz.;  lead,  30.6 
to  37.§  per  cent.  In  the  fall  of  1906  this  property  was  acquired  by  the  Ohio  Mines  Develop- 
ment Company,  Limited  (N.P.L.),  and  a  large  amount  of  development-work  done. 

The  Broadview  vein  has  a  strike  of  X.  25°  W.,  with  a  dip  of  60  degrees  north-easterly. 
The  hanging-wall  is  well  defined,  often  showing  slickensides,  with  more  or  less  of  a  gouge 
between  it  and  the  country-rock.  The  foot-wall  is  not  so  well  defined,  as  the  enclosing 
phyllites  on  that  side  contain  a  good  deal  of  quartz.  The  outcrop  of  the  Broadview  vein  is 
quite  prominent,  and  can  be  easily  followed  from  the  level  of  the  No.  3  adit  to  the  shaft  near 
the  top  of  the  hill,  a  distance  of  1,000  feet,  with  a  vertical  difference  in  elevation  of  300  feet. 
At  the  top  of  the  hill,  at  an  elevation  of  6,350  feet,  there  was  a  galena-outcrop  upon  which  a 
shaft  was  sunk.  It  was  from  here  that  the  ore  shipped  to  the  smelter  was  obtained.  The 
shaft  itself  is  120  feet  deep  on  the  dip  of  the  vein,  and  is  in  quartz  practically  all  the  way,  as 
it  passed  through  the  galena  ore-shoot  a  few  feet  below  the  surface.  A  sample  of  the  <]uartz 
taken  across  the  shaft  about  60  feet  below  the  collar  as.sayed  :  Gold,  0.2  oz.;  silver,  1.19  oz. 
From  the  60-foot  level  in  the  shaft  a  drift  was  driven  north-westerly  to  find  the  downward 
continuation  of  the  galena  ore  showing  at  surface ;  this  was  found  in  a  distance  of  about  60 
feet.     Here  the  galena-shoot  proved  to  have  a  width  of  5  feet  and  a  length  of  IS  feet. 

Between  this  level  and  the  surface  the  ore  was  stoped  and  the  richer  portion  sorted  and 
shipped.  Tn  the  winter  of  1909-10  further  .shipments  amounting  to  73  tons  were  made  of  ore 
from  this  shoot,  taken  out  below  the  60-foot  level.  This  had  an -average  content  of:  Gold, 
0.05  oz.;  silver,  40  oz. ;  lead,  38  per  cent.  Associated  with  this  lead  ore  is  an  appreciable 
amount  of  copper  in  the  form  of  chalcopj-rite.  In  order  to  ascertain  the  value  of  this  material 
when  sorted  as  cleanly  as  possible,  two  trial  shipments  were  made.  The  first,  weighing  1,524 
H).,  yielded  :  Gold,  0.26  oz.;  silver,  220.9  oz.;  copper,  4.48  per  cent.;  lead,  1 4.9  per  cent.;  zinc, 
9.3  per  cent.  The  second,  consi.sting  of  23  tons,  yielded:  Gold,  0.06  oz.;  silver,  24.6  oz.; 
copper,  6.42  per  cent.;  zinc,  16.9  per  cent.  From  this  it  is  evident  that  the  smaller  shipment 
contained  some  grey-copper  which  would  account  for  its  high  silver  content.  Owing  to  the 
high  percentage  of  zinc  and  the  fact  that  when  an  ore  containing  lead  is  shipped  as  a  cojjper 
ore  the  lead  is  not  paid  for,  and  if  the  ore  is  shipped  as  a  lead  ore  the  copper  contained  therein 
is  not  paid  for,  it  was  deemed  advisable  to  discontinue  shipments  until  the  mine  was  further 
developed  and  a^uipped  with  a  separating  plant. 

In  extracting  the  ore  from  which  the  shipments  were  made  and  in  the  sinking  of  the 
shaft,  there  has  been  accumulated  on  the  dump  some  1,200  tons  of  low-grade  ore,  a  sample  of 
the  more  heavily  mineralized  portion  of  which  assayed  :  Gold,  0.12  oz.;  silver,  7.0  oz.;  lead, 
4.7  per  cent. 

In  order  to  de^•elop  the  vein  along  its  strike  and  at  the  same  time  open  this  ore-shoot  at 
depth,  the  Xo.  3  adit  was  driven,  at  an  elevation  of  6,050  feet.     This  was  originally  started 
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bv  the  Horne-Payne  Syndicate,  who  drove  it  a  total  distance  of  180  feet,  but,  for  some 
unknown  reason,  swung  oif  into  the  foot-wall  phyUites  after  the  first  50  feet,  and  the 
farther  they  continued  drivinir,  the  farther  they  were  getting  away  from  the  vein.  When  the 
present  owners  acquired  the  property  the  Xo.  3  level  was  turned  sharply  to  the  south-east  and 
continued  to  the  vein,  which  it  cut  in  a  distance  of  95  feet.  At  this  point  a  crosscut  was 
made  through  the  vein,  which  proved  to  have  a  width  of  16  feet,  to  be  of  a  banded  structure, 
mineralized  with  iron  pyrites,  galena,  zinc-blende,  and  chalcopj-rite,  in  a  gangue  of  quartz  and 
feldspar  with  phyllite  inclusions,  and  an  occasional  sprinkling  of  grey-copper.  Between  these 
bands  occur  narrow  streaks  of  fine-grained  galena  and  iron  pyrites.  A  sample  taken  across  15 
feet  of  this  crosscut  assayed:  Gold,  a  trace;  silver,  5.5  oz.;  lead,  0.7  percent.;  copper.  0.5 
percent.;  while  samples  from  the  heavy  sulphide  streaks  assayed:  Gold,  0.2  oz.;  silver,  12 
oz.;  lead,  7.5  per  cent.;  copper,  2.4  per  cent.  From  this  crosscut  the  level  was  extended 
north-westerly  for  a  distance  of  550  feet  along  the  course  of  the  vein,  and  crosscuts  made  at 
intervals  of  50  to  75  feet.  Near  the  No.  7  crosscut  a  narrow  streak  of  grey-copper  was  found 
between  the  foot-wall  of  the  vein  and  the  country-rock,  a  selected  sample  of  which  assayed  : 
Gold,  0.25  oz. ;  silver,  195  oz.  :  copper,  7  per  cent.  A  raise  was  put  up  on  this  ore,  but  it 
was  only  found  to  extend  a  few  feet  above  the  level.  The  objective  point  for  which  this  level 
was  driven,  namely,  the  cutting  of  the  galena  ore-shoot  developed  in  the  shaft,  at  depth,  has 
not  been  reached,  there  being  still  a  short  distance  to  drive. 

Xear  the  portal  of  this  level  some  ore  was  found  in  the  vein  containing  chalcopyrite.  The 
ore  extracted  has  been  stored  on  the  dump  at  the  mouth  of  the  adit,  a  sample  of  which, 
containing  chalcopyrite  but  no  galena,  assayed  :  Gold,  0.01  oz.  ;  silver,  17  oz.  :  copper,  10.1 
per  cent. ;  while  a  sample  containing  galena  in  addition  to  chalcopyrite  assayed  :  Gold,  0.04 
oz.  ;  silver,  15.6  oz.  :  copper,  10.2  per  cent.  :  lead,  3  per  cent.  This  ore  came  from  a  shoot 
which  apexes  within  a  few  feet  of  the  portal  of  the  adit  (called  the  "  Oxide  shoot '"),  and, 
inasmuch  as  for  practically  the  first  325  feet  this  level  is  in  the  foot-wall  of  the  vein,  it  was 
deemed  advisable  to  go  down  the  hill  and  drive  a  new  level.  This  adit,  known  as  the  Xo.  4 
level,  commences  at  a  point  145  feet  vertically  below,  and  450  feet  north  of  the  portal  of  the 
Xo.  3.  For  the  first  295  feet  it  crosscuts  the  hanging-wall  phyllites  diagonally  to  the  vein, 
which  it  then  follows  in  a  south-easterlv  direction  for  a  distance  of  100  feet.  The  vein  here  is 
very  badly  broken  and  the  formation  much  disturbed.  A  sample  taken  across  2  feet  on  the 
north-east  side  at  the  face  of  the  adit  assayed :  Gold,  0.08  oz. ;  silver,  18.8  oz. ;  copper,  0.8 
per  cent.  A  sample  taken  across  5  feet  near  the  roof  at  the  face  assayed  :  Gold,  0.13  oz. ; 
silver,  1.6  oz. ;  copper,  0.7  per  cent.  Fifty -two  feet  back  from  the  face  a  crosscut  has  been 
made  in  an  easterly  direction  for  a  distance  of  21  feet.  The  whole  of  this  crosscut  is  in  quartz, 
sparingly  mineralized ;  a  sample  taken  across  15  feet  assayed  :  Gold,  a  trace  ;  silver,  0.2  oz.  ; 
copper,  0.1  per  cent.  Between  the  vein  and  the  hanging- wall  there  is  5  feet  of  crushed  quartz, 
a  sample  of  which  assayed  :     Gold,  a  trace  ;  silver,  0.4  oz. 

Eighty  feet  back  from  this  crosscut  a  streak  of  galena  ore  was  cut,  two  samples  from 
which  were  taken ;  one  assaying  :  Gold,  0.06  oz.  ;  sUver,  9.2  oz. ;  lead,  30  per  cent.  ;  and  the 
other  :  Gold,  0.14  oz. ;  silver,  4.8  oz.  ;  lead,  11  per  cent.  This  level  has  not  yet  been  driven 
far  enough  to  intersect  the  downward  extension  of  the  copper  ore-shoot  from  the  Xo.  3  level 
previously  mentioned. 

In  addition  to  this  large  vein,  there  is  another,  locally  known  as  the  "  Copper  vein," 
which  has  a  strike  of  X.  65°  W.,  and  makes  junction  with  the  large  vein  a  short  distance  north 
of  the  shaft.  This  vein  has  been  developed  by  a  series  of  cuts  and  an  adit  200  feet  long> 
known  as  the  "  A  "  level,  at  an  elevation  of  6,290  feet.  In  width  it  varies  from  a  few  inches 
to  2  feet,  and  has  a  slight  northerly  dip.     From  this  vein  a  shipment  of  20  tons  of  ore  was 
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niiide,  which  yielded  :  Gold,  0.12  oz.  ;  silver,  6.2  oz.;  copper,  5.7  per  cent.  A  selected  sample 
taken  of  the  more  heavily  miiicralizi'd  portion  assayed  :  Gold,  0.0  i  oz.  ;  silver,  19.0-4  oz.  ; 
copper,  24.25  per  cent.  A  few  feet  l)ack  from  the  face  of  the  adit  a  winze  was  sunk  to  a  depth 
of  15  feet  on  the  vein,  which  at  this  place  is  2  feet  wide,  and  an  average  sample  of  the  ore 
assaj'ed  :  Gold,  0.04  oz.  ;  silver,  4.13  oz.  ;  copper,  5.86  per  cent. 

In  a  surface  cut  (elevation  6. ."510  feet)  a  short  distance  north-west  of  its  junction  with  the 
Broadvieir  vein  is  a  streak  of  solitl  sulphide  ore  6  inches  wide,  a  sample  of  which  assayed  : 
Gold,  0.04  oz.  ;  silver,  20.6  oz.  ;  copper,  9.67  per  cent.  From  the  No.  3  level  a  crosscut  was 
started  in  a  westerly  direction  to  ascertain  if,  at  depth,  this  small  copper  vein  was  any  larger 
and  contained  ore.  The  crosscut  has  been  driven  a  distance  of  55  feet,  but  not  far  enough  yet 
to  intersect  the  downward  e.xtension  of  this  copper  streak.  The  entire  ground  passed  through 
by  this  crosscut  consists  of  carbonaceous  phyllites,  containing  stringers  of  quartz  more  or  less 
mineralized  with  iron  and  copper  pyrites.  There  is  a  good  deal  of  water  seeping  through  the 
rock  which  has  in  nianj'  places  coated  the  walls  with  patches  of  malachite,  showing  that  there 
is  decomposing  copper  sulphides  between  this  point  and  the  surface. 

This  mine  is  situated  on  Nettie  L.  mountain,  on  the  opposite  side  of 
Nettie  L.*  Ferguson  creek  (North  fork  of  Lardeau  creek)  from   the   Great  Northern 

mountain,  on  which  the  Broadview  mine  is  situated.  The  elevation  of  the 
Xettie  L.  workings  is  5,200  feet,  and  the  mine  is  connected  with  the  town  of  Ferguson  by  a 
wagon-road.  The  ore  occurs  in  a  graphitic  phyllite  along  a  zone  of  crushing  which  afforded 
an  avenue  for  the  circulation  of  the  ore-forming  solutions,  and  resulted  in  the  cementing 
together  of  the  rock  fragments  by  mineralized  quartz,  and  in  the  partial  replacement  of  the 
phyllite  breccia  by  similar  material.  Between  the  years  1900  and  1904  a  large  amount  of 
work  was  done  on  the  pioperty,  and  over  2,200  tons  of  ore  shipped  to  the  smelter,  which 
contained  in  the  neighbourhood  of;  Gold,  0.17  oz.;  silver,  140  oz.;  lead,  20  per  cent.  The 
property  was  then  shut  down  and  remained  idle  until  1912,  when  it  was  again  worked  for  a 
short  time.  The  mine  is  owned  by  the  Ferguson  Mines,  Limited,  who  also  operated  the  Silver 
Cup,  a  description  of  which  is  given  farther  on. 

In  the  Nettie  L.  there  are  two  series  of  veins,  one  which  parallels  the  strike  of  the 
formation,  and  the  other  cuts  across  it  at  varying  angles  ;  some  of  these  latter  eventually  turn 
almost  parallel  to  the  first  series,  into  which  they  merge.  There  has  been  in  the  neighbourhood 
of  7,000  feet  of  work  done  on  this  property  in  the  shape  of  adits,  drifts,  crosscuts,  raises,  and 
winzes,  the  majority  of  which,  however,  has  been  confined  to  two  veins,  known  respectively  as 
the  "  Main  Lead  "  and  the  "  Cross  Lead."  In  the  latter  a  shoot  of  high-grade  galena  ore  was 
discovered  from  which  large  shipments  were  made.  This  shoot  dips  into  the  Main  Lead, 
where  the  solid  sulphide  ore  becomes  somewhat  scattered,  although  it  is  generally  thought 
that,  in  depth,  another  shoot  will  be  found.  In  the  Main  Lead  the  ore-bodies  occur  as 
lenticular  masses,  which,  being  somewhat  scattered,  give  the  vein  a  very  spotted  character. 
The  vein  between  these  lenses  does  not  contain  much  mineral ;  therefore  only  a  small  proportion 
of  the  ore  mined  is  sufficiently  rich  to  allow  of  its  being  .sent  to  the  smelter  without  previous 
treatment.  Consequently,  in  extracting  the  ore  which  was  shipped,  a  large  tonnage  of  lower- 
grade  material  was  accumulated  on  the  dumps  and  in  the  stopes,  there  to  await  the  erection  of 
a  plant  which  would  concentrate  it  to  a  grade  sufficiently  high  to  ship,  or  some  plant  which 
would  extract  the  valualile  metals  on  the  spot. 

The  mineralization  consists  of  iron  pyrites,  zinc-blende,  galena,  and  grey-copper,  the  latter 
being  rich  in  silver,  and  some  of  the  zinc-blende  rich  in  gold.     These  sulphides  are  usually 


*  Brock,   R.   W.     Siinim.   Rep.  Geo.  Surv.  Can.,   1903,  p.  65.     Robertson,  W.  F.     Ann.  Rep.  Min.  of 
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intimately  mixed,  making  it  a  difficult  ore  to  treat  by  the  ordinary  wet  methods,  as,  in  the 
crushing,  much  of  the  grey-copper  slimes  and  floats  oS  with  the  tailings,  carrying  with  it  much 
of  the  silver.  It  is  probable,  however,  that  one  of  the  flotation  processes  of  ore-treatment  which 
have  been  developed  within  the  last  few  years  would  successfully  treat  this  oi-e. 

In  1912  this  property  was  worked  on  a  lease,  and  some  30  tons  of  ore  shipped  from  the 
upper  levels.  The  high-grade  ore  above  the  level  of  the  lowest  workings,  so  far  as  discovered, 
has  now  been  all  mined  out,  and  it  is  a  question  of  doing  a  considerable  amount  of  development- 
work  to  find  and  open  up  new  ore-bodies  before  shipments  can  be  resumed  and  steadilv 
maintained  ;  to  do  this  meant  the  expenditure  of  more  capit&l  than  the  lessees  had  at  their 
command  ;  v>-ork  was  therefore  discontinued. 

The  property  is  equipped  with  camp  buildings,  an  air-compressing  plant,  and  an  aerial 
wire  tramway  to  Five-mile,  on  Lardeau  creek  (South  fork),  where  is  situated  the  Silver  Cvp  mill. 

Adjoining  the  XeUie  L.  to  the  south-east  is  the  Ajax*  where  a  continuation  of  the  Nettie 
L.  ore-bodies  has  been  opened  up.  This  claim  is  one  of  the  Nellie  L.  group  and  belongs  to  the 
same  owners,  but  was  not  included  in  the  lease  previously  mentioned. 

Considerable  development-woik  was  done  on  this  claim  during  the  period  when  the  Nellie 
L.  was  in  active  operation,  but  for  six  or  seven  years  prior  to  1912  it  lay  idle.  In  that  year, 
however,  a  few  men  were  put  to  woik  repairing  the  old  adits  and  drifts,  and  a  body  of  silver- 
lead  ore  was  found  abo^e  the  No.  1  level.  This  shoot  proved  to  have  a  length  of  140  feet  and 
a  width  of  from  5  to  12  feet.  From  it  was  shipped  some  5.50  tons,  assaying  :  Silver,  40  oz.  ; 
lead,  60  per  cent,  Some  very  rich  ore  was  found  in  the  Ajax  drift  in  the  early  days  ;  some  of 
the  quartz,  containing  a  chocolate-coloured  zinc-blende,  iron  pyrites,  and  a  sprinkling  of  galena, 
assayed  SlOO  in  gold  to  the  ton,  and  occasional  specimens  as  high  as  20  oz.  of  that  metal. 
Along  the  outcrop  where  the  grey-copper  has  become  weathered  wire-silver  was  sometimes 
found. 

In  this  and  the  other  claims  of  the  Nettie  L.  group  the  high-grade  ore-shoots — that  is  to 
say,  ore  sufficiently  rich  to  admit  of  its  being  shipped  direct  to  the  smelter — occur  more  or  less 
as  lenticular  masses  within  a  mineralized  fracture-zone,  but  are  of  no  great  extent  in  any  one 
direction.  This  necessitates  the  emploj-ment  of  a  number  of  men  in  development-work,  look- 
ing for  new  bodies  of  shipping-ore  while  the  extraction  of  those  already  opened  up  goes  on  : 
this  adds  materially  to  the  raining  costs  and  has  proved  a  serious  detriment  to  the  successful 
operation  of  the  property.  Associated  with  these  higher-grade  masses,  and  between  them,  is 
a  large  amount  of  second-grade  ore — that  is  to  say,  ore  which  contains  from  :  Gold,  0.15  to 
0.4  oz.  ;  silver,  30  to  50  oz.  ;  lead,  3.5  to  4  per  cent.  ;  zinc,  4.5  to  20  per  cent.  ;  copper,  1  to 
1.5  per  cent — which,  if  it  could  be  concentrated,  might  be  counted  on  to  keep  a  50-ton  mill  in 
steady  operation,  and  to  yield  sufficient  to  pay  all  operating  expenses  and  to  leave  a  margin  of 
profit,  in  which  case  the  higher-grade  lenses  would  be  clear  gain.  The  difficulty  in  the  way  of 
treating  this  ore  is  the  separation  and  saving  of  the  grey-copper  and  the  separation  of  the  zinc 
from  its  associated  minerals.  This  problem,  however,  is  not  insurmountable,  and  I  believe  a 
series  of  concentration  tests  with  a  combination  of  the  flotation  and  electrostatic  processes 
would  successfuUj'  sohe  the  problem. 

On  the  south-east  side  of  Liirdeau  creek  (South  fork),  opposite  Nettie 
Canadian.  L.  mountain,  is  the  Canadian  mine,  upon  which  has  been  discovered  an  out- 

crop of  galena.  The  formation  is  a  carbonaceous  phyllite,  having  a  strike 
of  N.  60°  W.,  with  a  vertical  dip,  cut  by  a  quartz  vein  having  a  strike  of  N.  10°  E.,  with  an 
easterly  dip  of  80  degi'ees. 

•  Brock,  R.  VV.     Siinim.  Rep.  Geo.  Surv.  Can.,  1903,  ii.  Go.     Robertson,  W.  F.     Ann.  Rep.  Min.  of 
Mines,  B.C.,  1903,  pp.  120,  121. 
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A  shaft  (elevation  3,825  feet)  was  sunk  on  the  galena  to  a  depth  of  55  feet,  where  a  flow 
of  water  was  encountered  too  great  to  be  handled  by  hand.  Thirt}'  feet  below  the  collar  of  the 
shaft  a  drift  has  been  driven  southward  on  the  vein  for  a  short  distance.  The  vein  is  here  4 
feet  wide,  and  on  its  hanging-wall  side  there  is  a  streak  of  decomposed  material  containing  iinich 
iron  o.\ide,  with  occasional  bunches  of  solid  galena.  A  sample  taken  across  the  vein  in  the 
shaft  at  this  level  assayed  :  Gold,  a  trace  :  silver,  1.6  oz.  ;  no  assay  being  made  for  lead.  A 
selected  sample  of  the  galena  from  the  drift  assayed  :  Gold,  0.04  oz. ;  silver,  63.6  oz.  ;  lead, 
72.6  per  cent.  Associated  with  this  galena  is  a  considerable  quantity  of  iron  pyrites,  a  fairlv 
clean  sample  of  which  assayed :     Gold,  0.46  oz.  ;  silver,  6.6  oz. 

Between  the  vein  and  the  hanging-wall  is  a  gouge  about  6  inches  wide  composed  largely 
of  crushed  quartz,  a  sample  of  which  assayed  :  Gold,  a  trace  ;  silver,  1  oz.  One  hundred  anil 
twenty-five  feet  vertically  below  and  a  .short  distance  north-east  of  the  shaft  an  adit  has  been 
driven  on  the  vein  with  the  intention  of  getting  below  the  bottom  of  the  shaft,  raising  to  it, 
and  thus  draining  the  water,  so  as  to  enable  the  downward  extension  of  the  galena-shoot  to 
be  opened.  This  adit  has  been  driven  on  the  vein  for  a  distance  of  100  feet.  The  rock  is  very 
badly  broken,  and  near  the  face  of  the  level  there  are  some  open  seams,  from  which  a  heavy 
flow  of  water  comes  :  there  is  also  a  great  deal  of  water  coming  in  from  the  roof.  The  face  of 
the  adit  seems  to  be  about  through  the  wettest  portion  of  the  ground,  and  a  few  feet  farther 
should  carry  it  beyond  the  heavy  flow  into  more  solid  ground,  where  the  workings  will  be 
comparativelv  dix.  The  level  has  not  been  driven  far  enough  vet  to  reach  a  point  direetlv 
underneath  the  shaft,  nor  has  there  been  any  crosscutting  done,  looking  for  the  downward 
extension  of  the  galena-shoot,  although  in  the  vein  itself  occasional  bunches  of  galena  have 
been  found. 

At  surface  the  formation  is  much  broken,  and  the  vein  outcropping  near  the  bottom  of  a 
draw  probably  accounts  for  the  heavy  flow  of  water,  which,  owing  to  the  open  nature  of  the 
ground,  flows  beneath  the  surface  in  this  depression  and  along  the  vein. 

About  300  feet  south-east  of  the  shaft  is  a  belt  of  quartzite  which  can  be  traced  through 
the  country  for  a  long  distance,  and  is  locally  known  as  the  Cromwell  dyke. 

This  property  is  situated  on  the  north  slope  of  Silver  Cup  mountain, 
Silver  Cup.*       south  of  Lardeau  creek  (South  fork),  at  an  elevation  of  6,500  feet.     The 
ore  occurs  in  a  belt  of  carbonaceous  phyllite,  approximately  1,000  feet  wide, 
lying  between  a  band  of  siliceous  lime  and  one  of  quartzite,  locally  called  the  Cnp  and  Crom- 
well dykes  respectively. 

There  are  two  veins  in  this  mineralized  belt,  roughly  parallel  with  the  formation,  which 
here  has  a  strike  of  N.  45  W.  and  a  north-easterly  dip  at  a  steep  angle.  The  ore  occurs  as 
lenticular  masse.s,  usually  connected  together  by  quartz  stringers,  lying  parallel  to  the  bedding- 
planes  of  the  enclosing  rocks.  The  two  veins  are  known  respectively  as  the  Cup  lode  and  the 
Blind  lead,  the  latter  having  been  found  while  driving  a  crosscut  to  intersect  the  Cup  lode  at 
a  vertical  depth  of  135  feet,  and  does  not  outcrop  at  surface. 

This  mine  is  by  far  the  most  extensively  developed  in  the  district  and  has  produced  the 
large.st  quantity  of  ore.  The  first  shipment  was  made  in  the  year  1896,  and  from  that  time 
until  the  end  of  1901  a  total  of  1,286  tons  of  ore  had  been  shipped,  having  an  average  metallic 
content  of :     Gold,  0.2  oz. ;  silver,  150  oz.  ;  lead,  35  per  cent. 


*  Brock.  R.  \V.  Sumni.  Rep.  Oo.  Sim-.  Can.,  190.3,  pp.   66,   67.     Robert.-'on,  W.  F.     Ann.  Rep.  Min. 
ot  Mines,  B.C.,  1903,  pp.  116-119.     Jacobs,  E.     Ann.  Rep.  Min.  of  Mines,  B.C.,  1909,  pp.  116,  117. 
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The  total  amount  of  development,  consisting  of  adits,  crosscuts,  drifts,  shafts,  winzes,  and  . 
raises,  amounts  to  approximately  12,000  feet.  The  main  adit  is  known  as  the  Sunshine  tunnel, 
which  cuts  the  vein  at  a  depth  of  750  feet  below  its  outcrop.  From  this  level  an  underground 
shaft  was  sunk  to  a  depth  of  450  feet,  and  levels  were  driven  at  intervals.  In  this  work  a 
number  of  ore-lenses  were  discovered  and  mined.  The  ore  was  hoisted  to  the  adit  level, 
trammed  to  surface  and  sorted,  the  first-class  ore  being  shipped  to  the  smelter,  and  the  balance 
stored  on  the  dump  for  future  treatment ;  the  ore  being  first  roughly  sorted  in  the  stopes  and 
onlv  tlie  better-mineralized  portion  hoisted.  There  is,  therefore,  stored  in  the  stopes  and  on 
the  dumps  a  ver\'  large  tonnage  of  ore  which  is  of  too  low  a  grade  to  ship  to  the  smelter  with- 
out previous  treatment,  but  which  contains  approximately  :  Gold,  0.3  oz.  ;  silver,  25  to  35 
oz.  :  lead,  4  to  5  per  cent.,  together  with  some  zinc. 

In  addition  to  the  two  main  lodes,  there  is  a  series  of  subsidiary  veins  connecting  the  two. 
In  some  of  these  good-sized  masses  of  ore  were  found.  All  known  ore-shoots  in  the  upper 
levels  have  been  mined  out  and  the  working  costs  have  materially  increased  with  depth,  owing 
to  the  fact  that  the  ore  has  to  be  hoisted  several  hundred  feet,  and  there  is  a  good  deal  of  water 
to  be  pumped.  In  order  to  overcome  this  and  reduce  the  costs  of  mining,  it  would  be  necessary 
to  go  farther  down  the  mountain-side,  and  drive  a  long  crosscut  to  the  vein,  and,  as  the  portal 
of  this  crosscut  would  be  several  hundred  feet  below  the  upper  terminal  of  the  existing  tram, 
it  would  necessitate  a  rearrangement  of  the  mine  plant  and  involve  the  expenditure  of  a  large 
amount  of  capital,  which  the  management  did  not  consider  advisable  without  first  doing 
additional  prospecting,  and  this,  under  present  conditions,  is  not  possible.  The  mine  is  there- 
fore closed,  except  for  a  few  leasers  who  are  taking  out  what  little  ore  remains  in  the  workings. 
The  proportion  of  shipping-ore  to  the  actual  tonnage  of  rock  broken  is  very  small,  and,  as  in  the 
case  of  the  Settle  L.,  the  real  value  of  this  pi-operty  lies  in  its  larger  masses  of  comparatively 
low-grade  ore. 

This  was  realized  by  the  Silver  Cup  Mines,  Limited,  predecessor  to  the  present  owners, 
which,  under  the  advice  of  its  engineers,  erected  a  milling  plant  at  Five-mile,*  which  was 
intended  to  treat  the  low-grade  ore,  not  only  from  the  Silver  Cup  mine,  but  also  that  from  the 
Nettie  L.  The  process  installed  here  consisted  in  first  crushing  and  wet-concentrating  the  ore, 
giving  the  concentrates  a  chloridizing  roast,  and  then  amalgamating  in  pans.  Unfortunately 
the  tailing  losses  were  exceedingly  high,  owing  partly  to  the  sliming  of  the  grey-copper,  which, 
as  previously  stated,  is  a  heavy  silver-carrier,  and  partly  to  the  serious  losses  in  mercury  from 
the  amalgamating-pans.  The  plant  was  operated  for  about  a  year,  and  some  10,000  tons  of 
ore  was  treated,  but  the  results  being  unsatisfactory  the  plant  was  shut  down  and  has  since 
remained  idle. 

For  such  an  ore  as  that  produced  by  the  Silver  Cup  and  Xettie  L.  mines,  containing  a 
faii'ly  intimate  mixture  of  iron  pyrites,  galena,  zinc-blende,  and  grey-copper,  the  process  out- 
lined above  is  obviously  unsuited.  The  solution  of  the  problem  is  more  likely  to  be  found  in 
a  first  concentration  by  water  over  jigs  and  tables,  with  regrinding  and  retreatment  of  the 
coarse,  followed  by  separation  of  the  fines  by  one  of  the  flotation  processes,  which  would 
undoubtedly  save  the  grey-copper.  Three  concentrates  should  be  produced,  galena,  iron 
sulphide,  and  zinc-blende,  from  the  jigs  and  tables,  and  the  fine  concentrates  from  the  flotation 
section  containing  the  bulk  of  the  grey-copper  and  such  iron  pyrites,  zinc-blende,  and  galena 
as  went  over  with  them.  These  concentrates  could  then  be  finally  separated  by  means  of  an 
electrostatic  separator,  or  perhaps  with  a  pneumatic  jig. 


•Robertson,  W.  F.     .\nn.  Rep.  Min.  of  Mines,  B.C.,  1903,  p.  120.     Hadow,  E.  G.     Ann.  Rep.  Min. 
of  Mines,  H.C,  1904,  p.  IKi. 
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It  should  be  possible  to  design  a  process  for  the  treatment  of  this  ore,  whicli  would  .save 
the  bulk  of  the  metallic  minerals,  and  to  separate  them,  that  each  would  be  a  marketable 
product.  A  process  which  will  successfully  concentrate  this  type  of  ore  is  a  necessity  for  this 
portion  of  the  Trout  Lake  Division,  as  between  the  True  Fissure  mine  on  the  north-west  and 
the  Silrer  Cup  mine  on  the  south-east  there  is  a  tremendous  tonnage  of  low-grade  ore  available, 
but  the  plant  installed  must  be  one  suited  to  the  ore,  and  not  try  to  make  the  ore  suit  the 
process,  which  is  an  impossibility,  as  the  old  Silver  Cup  Company  found  out.  It  is  generally 
stated  that  the  plant  at  Five-mile  cost  $2.50,000,  rather  an  expensive  experiment. 

This  property  is  situated  on  the  north  slope  of  Triune  mountain,  which 

Triune.*  forms  the  divide  between  the  headwaters  of  Triune  and  the  North  fork  of 

Brown  creek,  and  is  at  an  elevation  of  7,500  to  8,000  feet.  The  ore  out- 
crops in  the  face  of  a  precipitous  bluil'  beneath  a  small  glacier  which  occupies  the  basin  at  the 
head  of  Triune  creek.  The  portal  of  the  upper  adit  is  only  a  few  feet  below  the  glacier,  under 
which  it  has  been  driven  ;  consequently  the  temperature  never  rises  above  freezing-point,  antl 
even  in  the  middle  of  summer  the  ground  remains  frozen  and  the  walls  of  the  adit  covered 
with  frost  crystals.  If  this  level  is  not  used  for  any  length  of  time  it  becomes  filled  with  ice, 
and  was  so  filled  at  the  time  of  my  visit.  In  the  winter-time  there  is  a  constant  danger  from 
snowslides. 

The  formation  is  a  dark  slate,  having  a  north-westerly  strike  and  a  dip  of  70  degrees  to 
the  north-east,  much  broken  and  twisted  by  local  disturbance.  Associated  with  it  are  a 
number  of  dykes  of  the  rusty-weathering  diabase-schist,  between  one  of  which  and  the  slate 
occurs  the  main  Triune  vein,  which  varies  in  width  from  2  to  8  feet,  but  is  very  irregular. 
Three  adits  have  been  driven,  the  two  upper  ones  of  which  are  in  the  ore,  and  the  third  is  a 
cros.scut  commenced  some  250  feet  vertically  below  them,  from  a  bench  cut  in  the  solid  rock  of 
the  hillside,  upon  which  a  small  bunk-house  has  been  built  in  such  a  manner  that  any  snow- 
slide  coming  down  (which  is  liable  to  happen  at  any  time  during  the  winter)  will  be  carried 
over  the  building  without  harming  it.  This  crosscut  was  never  completed  to  the  vein,  the 
property  having  been  shut  down  in  1905  and  has  since  remained  idle. 

Between  the  j'ears  1901  and  the  end  of  1905,  534  tons  of  ore  was  shipped,  assaying 
approximately:  Gold,  0.9  oz.;  silver,  250  to  400  oz.;  lead,  33  to  50  per  cent.  An  aerial  wire- 
rope  tram  was  built  in  1901  from  the  bunk-house  to  a  lower  terminal  at  the  end  of  the  wagon- 
road  on  Lardeau  creek,  but,  as  it  was  constructed  down  the  Triune  basin  and  creek,  the 
snowslides  of  the  following  winter  carried  away  several  of  the  towers,  wrecking  the  tram, 
which  was  never  rebuilt.  It  would  be  possible  to  build  a  tram  along  the  sides  of  the  basin  in 
such  a  place  and  at  such  an  elevation  that  it  would  be  safe  from  slides. 

The  ore  produced  from  this  property  is  of  as  high  a  grade  as  any  produced  in  the  Trout 
Lake  District,  and  there  is  every  reason  to  believe  that  additional  development  will  open  up 
new  ore-shoots.  This  property  and  its  workings  have  been  described  in  detail  in  the  references 
given  in  the  foot-note,  and  very  little  additional  work  having  been  done  since  that  time,  it  is 
not  necessary  to  repeat  those  details  here. 

This  property  is  situated  in  the  side  of  a  glacial  cirque  on  Triune 

Morning  Star.      mountain,  on  the  east  side  of  Triune  pass,  at  an  elevation  of  7,750  feet. 

There  are  two  veins  upon  this  property,  both  of  which  have  a  strike  of  N. 

to  X.  10°  W.,  and  one  a  vertical  dip  and  the  other  a  dip  of  45  degrees  easterly.    The  formation 

in  which  these  veins  occur  is  a  belt  of  siliceous  lime  containing  a  good  deal  of  green  chlorite, 

and  having  a  strike  of  N.  45°  W.  and  a  north-easterly  dip  of  70  degrees.     The  vertical  vein, 


•Brook,  R.  W.     Summ.  Rep.  (Jeo.  Surv.  Can.,  190.S,  pp.  69,  70.     Robertson,  W.  F.     Ann.  Rep.  Min. 
of  Mines,  B.C.,  1903,  p.  122. 
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known  as  the  Morniiuj  Star  vein,  has  been  opened  by  two  adits,  driven  on  its  course,  from  the 
face  of  a  bluif  where  it  outcrops.  The  upper  adit  shows  the  vein  to  consist  of  a  series  of  quartz 
stringers,  following  a  line  of  Assuring  through  the  lime.  These  stringers  vary  in  width  from  a 
few  inches  to  a  foot,  and  contain  galena,  grey-copper,  iron  pyrites,  and  a  little  zinc-blende. 
This  level  being  close  to  surface,  the  grey-copper  has  been  largely  weathered  to  a  carbonate, 
forming  quite  showy  specimens,  with  the  brilliant  blue  and  green  hues  of  that  mineral.  A 
sample  taken  across  4  inches  of  ore  in  the  face  of  the  upper  adit,  at  a  distance  of  50  feet  from 
the  portal,  assayed :     Gold,  0.6  oz.  ;  silver,  107.8  oz. 

About  15  feet  above  this  adit,  on  a  little  bench  in  the  bluff,  occurs  the  second  vein,  which 
is  locally  known  as  the  "  Flat "  vein.  This  occupies  a  joint  plane  in  the  lime  and  was  undoubt- 
edly formed  at  the  same  time,  and  by  the  same  solutions,  as  the  other.  In  a  small  cut  made 
in  the  outcrop  there  is  exposed  4  to  6  inches  of  ore  containing  galena  and  grey-copper,  a 
sample  of  which  assayed :  Gold,  0.25  oz. ;  silver,  137.4  oz. ;  lead,  44.6  per  cent.  A  short 
distance  down  the  mountain,  in  the  direction  of  the  dip  of  this  flat  vein,  at  the  side  of  a  draw, 
a  prospect-shaft  was  sunk  some  years  ago,  in  the  bottom  of  which  the  continuation  of  the  vein 
was  cut,  and  found  to  contain  galena,  iron  pyrites,  and  grey-copper.  About  100  feet  below 
this  shaft,  occupying  the  bottom  of  the  basin,  is  a  small  mass  of  ice,  all  that  now  remains  of 
the  glacier  which  once  covered  this  mountain. 

On  the  opposite  side  of  the  cirque  is  situated  the  Chance  mine,  the 
Chance.  lower  adit  on  which  has  an  elevation  of  7,550  feet.     The  vein  here  has  a 

strike  of  N.  25°  W.,  with  a  dip  of  72  degrees  north-easterly,  occurring  in  a 
belt  of  carbonaceous  phyllite  ha^■ing  a  strike  of  N.  45°  W.  and  a  north-westerly  dip  at  a  low 
angle.  Between  this  phyllite  and  the  Morning  Star  lime-belt  is  a  dyke  of  diorite  in  which  the 
hornblende  is  of  a  decided  green  colour,  and  occurs  in  good-sized  individual  crystals  and 
clusters,  giving  the  rock  a  porpliyritic  appearance.  This  diorite  extends  from  the  head  of 
Triune  pass  to,  and  across,  the  South  fork  of  Brown  creek,  beyond  which  it  has  not  been  traced. 

The  Chance  vein  has  been  opened  by  two  adits,  the  upper  one  of  which  is  100  feet  vertically 
above  the  lower.  For  the  first  65  feet  this  upper  adit  is  a  crosscut  to  the  vein,  upon  which  a 
drift  has  been  made  in  a  southerly  direction  for  1 65  feet.  In  these  workings  the  vein  is  well 
defined,  with  slickensided  walls,  and  consists  of  quartz  containing  inclusions  of  jihyllite,  and  is 
mineralized  with  galena  and  iron  pyrites,  which  in  places  form  bunches  of  solid  ore,  while  the 
minerals  occurring  in  layers  give  it  a  banded  appearance  ;  grey-copper  occurs  sparingly  in  these 
workings.  A  sample  taken  across  the  face  of  tlie  south  drift  over  a  width  of  18  inches,  where 
the  vein  consists  of  quartz  and  phyllite,  well  mineralized  with  iron  pyrites,  galena,  and  a  little 
grey-copper,  assayed.-  Gold,  0.08  oz.  ;  silver,  161.2  oz. ;  lead,  12  per  cent.  A  sample  taken 
from  the  east  side  of  the  south  drift  15  feet  back  from  the  face,  where  there  was  3  inches  of 
solid  galena  ore  containing  some  iron  pyrites,  assayed  :  Gold,  0.38  oz. ;  silver,  97.1  oz. ;  lead 
31  per  cent.  In  the  face  of  the  north  drift  the  vein  is  only  8  inches  wide,  and  consists  of  a 
white  quartz  containing  fragments  of  included  phyllite,  and  is  sparingly  mineralized.  An 
average  sample  taken  from  tins  place  assayed  :     Gold,  a  trace;  silver,  2.2  oz. 

The  lower  adit  commences  in  a  rock-slide,  and  then  continues  as  a  crosscut  through  the 
phyllites  to  the  vein,  which  it  cuts  in  a  distance  of  100  feet.  From  the  point  of  intersection 
a  drift  has  been  driven  in  a  northerly  direction  following  the  vein,  the  idea  being  to  come 
under  the  downward  continuation  of  the  ore  showing  in  the  south  drift  of  the  upper  level.  In 
the  face  of  the  north  drift  in  the  lower  adit  there  is  about  4  inches  of  quartz  mineralized  with 
galena  and  chalcopyrite,  but  it  has  not  yet  been  driven  far  enough  to  reach  its  objective  point. 
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Timber  is  difficult  to  obtain  at  this  altitude ;  consequently  in  that  imrt  of  the  lower  level 
requiring  timbering  the  sets  have  been  placed  rather  far  apart,  and  the  sides  of  the  level 
between  them  have  been  walled  up  with  tlat  slaty  rock  obtained  from  the  rock-slide.  A 
retaining-wall  made  of  the  same  material  has  been  built  at  the  portal  of  the  adit.  The  owner 
of  the  property,  David  Morgan,  deserves  a  great  deal  of  credit  for  the  careful  and  neat 
manner  in  which  he  has  done  this  work,  and  the  ingenuity  wliich  he  has  displayed  in  making 
the  rock-slide  material  take  the  place  of  timber  for  supporting  the  workings. 

Both  this  property  and  the  Morning  Star  are  situated  several  hundred  feet  above  timber- 
line,  and,  owing  to  their  altitude,  are  covered  bj-  snow  during  the  greater  portion  of  the  year; 
the  cost  of  mining  and  development  is  conseciuently  high.  They  are  easy  of  access  during  the 
summer,  the  British  Columbia  Government  having  built  a  trail  along  the  North  fork  of  Brown 
creek,  on  an  e&sy  grade,  over  which  a  horse  can  be  ridden  with  comfort. 

The  veins  in  the  Morning  Star  and  Chance  properties  are  supposed  to  be  the  continuation 
of  those  which  occur  in  the  Triune,  which  in  turn  are  generally  believed  to  be  a  continuation 
of  those  from  the  Cup.  Sufficient  work  has  not  been  done  to  definitely  decide  this  one  way  or 
the  other,  but  there  is  no  doubt  that  they  all  occur  in  the  same  belts  of  phyllite  and  limestone. 

Tliis  property  is  situated  on  the  north  side  of  the  North  fork  of  Brown 
I.X.L.  creek,  on  the  slope  of  Triune  mountain  below  the  Morning  Star  property, 

which  it  adjoins.  The  formation  here  consists  of  a  greenish  talc-schist, 
having  a  strike  of  X.  45°  W.,  with  a  north-easterly  dip  of  75  degrees.  The  vein  has  a  north- 
south  strike,  with  a  dip  varying  from  25  to  70  degrees  to  the  east,  and  is  undoubtedly  the 
southerly  extension  of  the  Morning  Star  vein.  On  the  I.X.L.  the  vein  outcrops  in  the 
precipitous  side  of  a  very  steep  draw,  where  it  has  been  developed  by  two  adits  and  some 
surface  prospecting,  the  uppermost  cut  being  an  an  elevation  of  7,500  feet.  The  upper  adit 
(elevation  7,050  feet)  follows  the  vein  in  a  northerly  direction  for  50  feet,  showing  it  to  have 
a  width  of  from  6  to  18  inches,  and  to  consist  of  quartz  well  mineralized  with  galena,  iron 
pyrites,  zinc-blende,  and  grey-copper.  Some  years  ago  several  tons  of  ore  are  stated  to  have 
been  stoped  from  this  level  and  shipped  to  the  smelter  with  satisfactory  results,  but  particulars 
are  not  now  available. 

About  20  feet  back  from  the  face  of  this  level  a  winze  was  sunk  to  a  depth  of  6  feet,  in 
the  sides  of  which  the  vein  has  a  width  of  12  inches,  and  an  average  sample  taken  of  this 
assayed  :  Gold,  0.2  oz. ;  silver,  24.8  oz. ;  lead,  9.5  per  cent.  At  the  head  of  a  raise,  immediately 
over  the  winze  which  comes  to  surface  in  the  draw  about  30  feet  vertically  above  the  level,  is 
a  seam  6  inches  wide  of  oxidized  ore  on  the  foot-wall  side  of  the  vein,  .showing  little  unaltered 
sulphides.     A  sample  of  this  material  assayed  :    Gold,  1.2  oz. ;  silver,  20.6  oz. 

One  hundred  and  fifty  feet  vertically  below  the  upper  adit  a  second  level  has  been  driven 
on  the  vein  from  its  outcrop  in  the  side  of  the  draw.  This  level  has  been  driven  a  flistance  of 
200  feet  in  a  northerly  direction  along  the  strike  of  the  vein,  which  here  has  a  width  of  12  to 
18  inches,  with  well-defined  walls.  The  ore  consists  of  galena,  iron  pyrites,  chalcopyrite,  zinc- 
blende,  and  a  little  grey-copper  in  a  gangue  of  quartz  containing  some  green  chlorite.  The 
vein  at  this  level  has  a  dip  of  70  degrees  to  the  east,  and  a  sample  taken  across  it  at  the  face 
assayed  :  Gold,  1.46  oz.  ;  silver,  12.0  oz.  Between  the  vein  and  the  foot-wall  is  6  inches  of 
crushetl.  o.xidized  rock,  a  sample  of  which  assayed  :     Gold,  0.7  oz. ;  silver,  10.3  oz. 

This  property  is  situated  below  timber-line  and  is  connected  with  the  trunk  trail  along 
Brown  creek  by  a  branch  trail,  which,  however,  is  both  steep  and  rough  and  will  need  repairs 
before  it  can  be  safely  used  for   "packing,"  there  being  a  few   places  where  it   would   be 
dangerous  to  take  a  horse. 
20 
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This  property  is  situated  on  the  south  side  of  the  North  fork  of  Brown 
Noble  Five.  creek,  on  the  north  slope  of  the  narrow  ridge  forming  the  divide  between 
the  two  branches  of  Brown  creek.  This  ridge  consists  of  a  wedge-shaped 
mass  of  bare  rock  largely  devoid  of  timber,  and  in  the  winter-time  continually  swept  by 
snowslides.  The  formation  is  a  carbonaceous  calc-phyllite  having  a  strike  of  K.  45°  W.,  with 
a  dip  of  67  to  75  degrees  north-easterly,  the  strike  of  the  rocks  being  almost  at  right  angles 
to  the  trend  of  the  ridges. 

The  Noble  Five  vein  follows  pretty  much  the  strike  of  the  enclosing  rocks  and  is  exposed 
at  several  places  in  the  bluif,  where,  at  an  elevation  of  6,250  feet,  a  cut  and  drift  30  feet  long 
has  been  made  on  it.  In  this  cut  the  vein  has  an  average  width  of  18  inches  and  consists  of 
quartz  mineralized  with  galena,  iron  pyrites,  and  grey-copper.  An  average  sample  taken 
across  the  vein,  over  a  width  of  18  inches  at  the  face  of  the  drive,  assayed  :  Gold,  0.36  oz. ; 
silver,  117.3  oz. ;  lead,  16  per  cent.  Fifty-five  feet  vertically  below  and  a  short  distance  east 
of  this  level  a  diagonal  crosscut  has  been  commenced  to  come  under  the  "  ore-showing "  at 
depth.     This,  however,  has  not  as  yet  been  driven  far  enough  to  cut  the  vein. 

In  a  few  other  places  on  the  precipitous  mountain-sides  ore  along  the  outcrop  of  this  vein 
has  been  found.  The  means  of  getting  to  these  places  was  to  climb  an  almost  vertical  cliff 
from  ledge  to  ledge,  and  at  one  time  bars  of  iron  had  been  driven  into  the  rock,  from  which 
ropes  were  hung  to  assist  in  such  climbing.  Most  of  these  ropes  have  not  been  renewed  or 
used  for  several  years,  so  it  was  not  deemed  safe  to  visit  these  places  along  the  outcrop, 
especially  as  there  was  no  additional  information  of  material  importance  to  be  obtained  by  so 
doing. 

In  the  draw  a  short  distance  west  of  this  vein,  just  above  the  top  of  a  rock-slide,  there 
are  a  number  of  stringers  occupying  fracture-planes  in  the  phyllites.  These  stringers  have  a 
north-south  strike  and  dip  to  the  east  at  an  angle  of  80  to  85  degrees.  They  are  of  quartz, 
well  mineralized  with  galena  and  iron  pyrites,  a  sample  of  which  assayed  :  Gold,  0.46  oz. ; 
silver,  19.6  oz.  ;  lead,  14.3  per  cent.  Just  above  these  stringers  is  an  open  fissure  conforming 
to  the  general  strike  of  the  formation,  but  dipping  at  a  slightly  steeper  angle.  This  fissure 
varies  in  width  from  a  few  inches  to  2  feet,  and  is  lined  with  crystalline  calcite ;  it  can  be 
traced  for  a  distance  of  over  1,000  feet.  Near  the  foot  of  the  mountain,  in  Bro\^^l  Creek 
vallej',  north-west  of  the  Xohle  Five  vein,  and  in  the  timber,  an  outcrop  of  quartz  has  been 
found  containing  galena  and  iron  pyrites. 

Owing  to  the  amount  of  talus  which  covers  the  ground  at  this  place  the  vein  has  not 
been  traced  out,  so  that  its  course  and  dip  cannot  be  stated  with  an}-  degree  of  accuracy.  It 
appears,  however,  to  be  striking  in  a  south-easterly  direction  and  to  be  cutting  the  formation 
at  a  low  angle.     Very  little  work  has  been  done  on  this  as  yet,  and  no  samples  were  taken. 

The  diorite  dyke  mentioned  in  connection  with  the  Chance  prospect  crosses  Brown  creek 
on  the  south  side  of  the  draw  above  mentioned,  and  constitutes  the  steep  bluff  upon  which 
the  I.X.L.  cabin  is  situated.  On  the  north  side  of  this  dyke,  between  it  and  the  Noble  Five 
phyllites,  is  a  band  of  crystalline  limestone  containing  green  chlorite ;  this  is  the  south-east 
extension  of  the  limestone  which  occurs  in  the  Morning  Star  property.  Where  it  crosses 
Brown  creek  the  diorite  dyke  has  a  width  of  200  feet.  On  its  south  side  is  a  wide  belt  of 
serpentine  containing  asbestos  in  the  cross-seams  and  along  the  slips.  This  rock  is  much 
disturbed  and  has  been  subjected  to  a  great  deal  of  pressure.  To  the  south  of  this  serpentine, 
going  up  the  valley  of  Brown  creek,  occur  belts  of  black  slates  and  phyllites. 

In  the  latter  is  situated  the  Cromwell  property,  where  a  quartz  vein  6  inches  to  4  feet 
wide,  having  a  strike  of  N.  15°  E.  and  a  dip  of  74  degrees  easterly,  outcrops  along  the  precipi- 
tous mountain-side.     It  has  been  developed  by  a  few  surface  cuts  and  an  adit  along  its  course 
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for  a  distance  of  70  feet.  The  elevation  of  tliis  adit  is  7,400  feet,  and  in  order  to  reacli  it  an 
exceedingly  .steep  rock-slide  has  to  be  climbed,  acros.s  wliich  there  was  at  one  time  a  trail. 
This  has  become  pretty  nearly  obliterated  bj-  the  action  of  the  rain  and  snow  carrying  the  loose 
rock  down  over  it,  and,  as  little  work  has  been  done  here  during  the  past  two  sesisons,  the  trail 
has  not  been  rebuilt.  One  of  the  owners  of  the  property,  however,  informed  me  that  they 
expect  to  resume  work  next  year,  when  a  new  trail  will  be  built. 

In  the  adit  above  mentioned  the  vein  is  well  defined,  with  smooth  walls,  and  at  the  face 
has  a  width  of  15  inches.  Tt  is  of  quartz,  mineralized  with  iron  pyrites  and  a  little  chalco- 
pyrite,  an  average  sample  of  which  assayed :  Gold,  0.32  oz.  ;  silver,  2.5  oz. ;  copper,  2.7  per 
cent.  Near  the  mouth  of  the  adit  the  vein  had  a  width  of  3  feet,  from  which  1 1  tons  of  ore 
was  mined  and  sent  to  the  smelter,  j-ielding  :  Gold,  5.33  oz.  ;  silver,  5.6-t  oz.  This  ore  was 
of  course  sorted.  Average  samples  taken  from  the  vein  exposed  in  the  floor  of  the  level  over 
the  first  35  feet  in  from  the  portal  assayed  :     Gold,  1.16  oz.  ;  silver,  1.15  oz. 

Owing  to  the  ditficultv  in  getting  to  the  adit  and  the  frequent  interruption  to  the  work 
during  the  winter  months,  caused  by  snowslides,  a  new  level  has  been  started  farther  down 
the  mountain-side.  This  will  involve  crosscutting  approximately  100  feet  before  the  vein  is 
reached,  but  by  drifting  north  along  the  course  of  the  vein  it  is  expected  that  the  downward 
extension  of  the  ore  from  which  the  shipment  was  made  will  be  found,  and  that  shipments  of 
good-grade  ore  can  then  be  resumed.  The  workings  are  situated  well  above  timber-line,  but 
the  ground  in  which  the  vein  occurs  is  firm,  and  therefore  requires  little  artificial  support. 

On  the  summit  of  Silver  Cup  ridge,  about  a  mile  south-east  of  the  head 

Alpine  Group.       of  the  North  fork  of  Brown  creek,  is  situated  the  Alpine  group,  where  a 

quartz  vein  3  feet  wide  outcrops  along  a  comparatively  level  stretch  of  ground. 

The  vein  has  a  north-south  strike,  with  a  dip  of  84  degrees  to  the  east,  and  has  been  prospected 

by  several  open-cuts  over  a  distance  of  200  feet,  and  by  a  prospect-shaft  sunk  to  a  depth  of  40 

feet,  at  an  elevation  of  7,075  feet. 

The  ore  consists  of  iron  pyrites,  galena,  and  zinc-blende  in  a  quartz  gangue,  an  average 
sample  of  which  assayed  :  Gold,  0.1  oz. ;  silver,  3.3  oz.  ;  lead,  4.6  per  cent.  Owing  to  the  fact 
that  this  ore  is  comparatively  low  grade,  and  because  of  its  situation  that  it  must  be  developed 
by  means  of  shafts  (unless  a  prohibitively  long  crosscut  be  driven),  and  its  distance  from  the 
main  lines  of  transportation,  the  property  has  been  allowed  to  lie  idle  for  several  years. 

About  two  miles  farther  south-east,  on  the  Jeicell  property,  at  an  elevation  of  7,300  feet, 
along  the  north  slope  of  an  ancient  glacial  basin,  in  a  schist  formation  striking  N.  45°  W.,  with 
a  north-easterly  dip,  is  a  quartz  vein  2.5  to  4  feet  wide,  having  a  strike  of  N.  55°  E.  and  a  dip 
of  70  degrees  to  the  north-west. 

The  vein  is  well  defined  and  cuts  the  formation  nearly  at  right  angles.  It  has  been 
developed  by  a  series  of  surface  cuts  and  prospect-shafts  for  a  length  along  its  course  of  some 
300  feet.  The  mineralization  consists  of  galena,  iron  pyrites,  and  a  little  zinc-blende.  An 
average  sample  taken  across  the  vein  in  the  bottom  of  one  of  the  prospect-shafts,  over  a  width 
of  2.5  feet,  assayed  :  Gold,  0.12  oz. ;  silver,  1.9  oz. ;  and  a  selected  sample  of  the  solid  galena 
from  the  cuts  a.ssayed  :  Gold,  0.06  oz. ;  silver,  54.0  oz.  ;  lead,  78.3  per  cent.  This  vein  can 
be  developed  by  means  of  adits  to  a  depth  of  probably  800  feet  below  its  outcrop,  but  the  lower 
level  will  require  a  somewhat  long  crosscut,  as  the  dip  of  the  vein  is  into  the  mountain  ;  there- 
fore, the  deeper  the  workings,  the  greater  the  distance  between  the  surface  of  the  hill  and  the 

vein. 

Five  miles  farther  south-east,  along  the  summit  of  the  divide,  between 

Skyline.  the  head  of  Ottawa  and  Haskin  creeks  to  the  north,  and  Stobart  and  Neil 

creeks  to  the  south,  at  an  elevation  of  8,000  to  8,600  feet,  on  what  is 
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known  as  the  Skyline  property,  is  a  belt  of  silicified  schist  having  a  strike  of  N.  45°  W.,  with 
a  dip  of  70  degrees  to  the  north-east,  cut  by  a  series  of  joint  planes  striking  N.  25°  E.  ant 
having  a  south-easterly  dip  of  65  degrees. 

Between  this  schist-belt  and  a  carbonaceous  phyllite  lying  next  to  it  on  the  north-east 
an  irregular  quartz  vein  from  2  inches  to  4  feet  wide,  containing  some  pyrites  with  a  litt 
galena.  This  vein  has  been  developed  b}^  a  series  of  surface  cuts  along  the  steep  mountair 
side  upon  which  it  outcrops.  An  average  sample  taken  across  4  feet  of  quartz  in  one  of  thes 
cuts  assayed:  Gold,  a  trace;  silver,  0.2  oz.;  while  a  selected  sample  of  the  galena,  whic 
occurs  sparingly  in  small  bunches  in  the  vein,  assayed  :  Gold,  0.8  oz.;  silver,  25.6  oz.;  le 
IS  per  cent.  The  work  has  been  done  along  a  narrow  ridge  of  bare  rock,  having  a  genera 
north-and-south  trend,  sloping  to  Trout  lake  on  the  south  and  to  Healey  creek  on  the  nortli 
Snowstorm  pass  cuts  through  the  ridge  100  feet  below  the  vein-outcrop,  beyond  which  it  agai 
rises  steeply,  forming  the  divide  between  Ottawa  and  Haskin  creeks,  reaching  an  elevation 
9,300  feet  in  a  peak  locally  known  as  Fay's  peak.  On  the  slope  of  this  peak  is  a  belt  of  calfl 
schist  having  a  strike  of  I^.  45°  W.,  With  a  north-easterly  dip  of  70  degrees,  cut  bj-  a  series 
fissures  striking  north-easterly  ;  along  the  larger  of  which,  ranging  in  width  from  4  to  ll 
inches,  there  has  been  developed  some  quartz  mineralized  with  iron  pyrites,  chalcopyrite,  and 
a  little  galena  ;  these  towards  the  centre  of  the  schist-belt  are  rather  more  numerous  thaq 
elsewhere.     The  schist  itself  is  slightly  mineralized  witli  iron  and  copper  sulphides. 

At  an  elevation  of  8,800  feet,  just  above  the  glacier  on  the  south-west  slope  of 
Fay's  peak,  a  surface  cut  has  been  made  along  this  copper-bearing  schist,  and  near  the 
centre,  over  a  width  of  8  feet,  the  mineralization  is  a  little  more  pronounced.  An  average 
sample  taken  across  this  8  feet  assayed  :  Gold,  a  trace  ;  silver,  0.2  oz.;  copper,  0.2  per  cent. 
Farther  down  the  mountain-side  other  prospect-holes  have  been  made  at  intervals,  in  some  of 
which  little  streaks  of  well-mineralized  quartz  have  been  found  :  an  assay  of  one  of  these 
showed  it  to  contain  :  Gold,  0.1  oz.;  silver,  5.6  oz.;  copper,  3.25  per  cent.  This  copper- 
bearing  formation  has  been  traced  down  the  mountain-side  into  the  basin  at  the  head  of 
Ottawa  creek,  at  an  elevation  of  7,000  feet,  where  a  50-foot  prospecting-adit  has  been  driven 
along  the  more  mineralized  portion.  A  selected  sample  assayed  :  Gold,  0.13  oz.;  silver,  5.0 
oz.;  copper,  4  per  cent. 

At  the  foot  of  the  south-east  slope  of  Fay's  peak,  in  the  Bonanza  basin  at  the  head  of  the 
Middle  fork  of  Haskin  creek,  is  the  Bonanza  claim  (elevation  6,800  feet).  Here  a  vein  from 
1  to  3  feet  wide  occurs,  conforming  in  botli  strike  and  dip  to  the  enclosing  carbonaceous 
phyllite,  which  has  the  prevailing  north-westerly  course  and  north-easterly  dip. 

The  vein  consists  of  quartz  mineralized  with  iron  pyrites  and  a  sprinkling  of  galena.  It 
has  been  developed  by  an  adit  160  feet  long  and  several  surface  cuts,  average  samples  from 
which  assay  :     Gold,  0.2  to  1.8  oz.;  silver,  1.5  to  6.0  oz. 

This  property  is  situated  about   half    a    mile   south   of    the   head  of 
Fidelity.  American  creek,  and  three  miles  north-west  of  the  town  of  Gerrard,  on  the 

north-east  side  of  Trout  lake,  at  an  elevation  of  6,800  feet.  On  this 
property  there  are  two  veins,  one  consisting  of  quartz  from  5  to  8  feet  wide  sparingly  mineral- 
ized with  iron  pyrites,  conforming  in  strike  and  dip  to  the  enclosing  schists,  and  the  other 
consisting  of  quartz  mineralized  with  iron  pyrites  and  galena,  having  a  more  northerly  strike, 
cutting  the  formation  at  a  low  angle,  the  galena  occui-ring  as  a  streak  from  4  to  6  inches  wide 
between  the  vein  and  the  hanging-wall. 

Development  consists  of  a  series  of  surface  cuts  and  an  adit  driven  in  from  the  outcrop 
for  a  short  distance.  In  this  adit  the  vein  lies  almost  flat,  but  is  getting  steeper  towards  the 
face.     The  workings  are  in  the  side  of  an  ancient  glacial  cirque,  and  it  is  probable  that  the 


5  Geo.  5  Slogan  District.  K  309 

rocks  have  been  bent  over  by  the  weight  of  the  ice-mass.  In  the  j'ears  1912-13  this  property 
was  operated  under  lea.se,  and,  from  tlie  adit,' ore  wa.s  mined,  sorted,  and  the  following 
shipments  made  : — 

25  tons  assaying:     Gold,  0.22  oz. ;  silver,  52.7  oz. ;  lead,  45.1  per  cent.;  zinc,  1.8  percent. 

23.86  tons  assaying :     Gold,  0.18  oz.  :  .silver,  70.0  oz.  ;  lead,  61.2  per  cent. 

10  tons  assaying  :     Gold,  0.26  oz.  ;  silver,  58.1  oz.  ;  lead,  51.4  per  cent. 

The  zinc  content  of  the  last  two  shipments  was  traces  only.  The  galena  is  fine-grained, 
^^^th  a  silky  texture,  and  contains  antimony. 

The  nearest  railway  point  to  this  property  is  Gerraid,  the  ore  being  transported  to  that 
place  by  means  of  rawhides  on  the  snow. 

This  ]>roperty  is  situated  on  the  Middle  fork  of  Stobart  creek,  on  the 

Golden  Crown,     south-west  slope  of  a  spur  from  the  Silver  Cup  mountains,  on  the  north-east 

side  of  Trout  lake,  at  an  elevation  of  6,000  to  6,500  feet.     The  vein  consists 

of  a  highly  crystalline  quartz,  ha%  ing  a  strike  of  N.  25°  AV.  and  a  dip  of  70  degrees  to  the 

north-east  cutting  the  enclosing  carbonaceous  phvllites  at  a  low  angle  in  both  strike  and  dip. 

The  vein-outcrop  forms  one  side  of  a  draw  formed  by  the  erosion  of  the  softer  phyllite 

hanging-wall  rock.     The  vein  is  well  defined  and  stands  out  prominently  like  a  stone  wall.     It 

has  been  prospected  to  a  small  extent  by  means  of  surface  cuts  across  it  and  two  short  adits. 

The  upper  cut,  at  an  elevation  of  6,500  feet,  shows  the  vein  to  have  a  width  of  18  feet,  and  to 

consist  of  highly  crystalline  quartz,   sparingly   mineralized  with  iron   pyrites.     An  average 

sample  taken  across  1 2  feet  on  the  foot-wall  side  of  the  vein  in  this  cut  assayed  :     Gold,  a 

trace;  silver,   0.5  oz.     A  sample  taken  across  15  feet  from  the  hanging- wall  side  assayed: 

Gold,  0.25  oz. ;  silver,  0.15  oz. 

Below  this  cut,  a  few  feet  farther  up  the  draw,  an  adit  has  been  driven,  but  the  mouth  of 
which  having  caved  rendered  it  inaccessible.  The  ore  on  the  dump  at  the  mouth  of  this  adit 
is  much  more  mineralized  than  is  the  vein  in  the  cut  above  mentioned.  About  300  feet  south- 
east of  the  cut,  down  the  draw  along  the  strike  of  the  vein,  at  an  elevation  of  6,350  feet,  a 
second  adit  has  been  commenced  to  crosscut  the  vein.  This  adit,  however,  is  in  a  rather  bad 
condition,  and  it  was  not  considered  safe  to  venture  far  into  it,  as  there  was  a  good  deal  of 
loose  rock  overhead  which  a  slight  jar  would  probably  bring  down.  However,  an  average 
sample  was  taken  across  5  feet  of  the  hanging-wall  portion  of  the  vein  as  exposed  in  this 
working,  and  assayed  :  Gold,  0.7  oz. ;  silver,  0.9  oz.  As.sociated  with  the  vein  at  this  place 
is  some  galena,  of  which  there  is  several  hundred  pounds  on  the  dump.  Two  samples  were 
taken  of  this  galena,  which  assayed  :  Gold,  0.2  and  0.12  oz. ;  silver,  57  and  61.4  oz. ;  lead, 
59.15  and  68.5  per  cent,  respectively. 

There  is  a  trail  from  the  lake-shore  up  Stobart  creek  to  the  Arallu  cabin  on  a  fairly  good 
grade ;  this  trail  passes  within  about  half  a  mile  of  the  Golden  Crmvn  workings  ;  the  property 
is  therefore  favourably  situated. 

This  property  is  situated  near  the  head  of  Burg  creek,  on  the  north- 

Winslow.  east  side  of  Trout  lake,  at  an  elevation  of  5,500  to  6,800  feet.     The  vein  is 

of  quartz  from  6  to  1 2  feet  wide  having  a  strike  of  N.  25°  W.  and  a  north- 
westerly dip  of  53  degrees,  outcropping  along  a  steep  hillside,  upon  which  it  has  been  opened 
by  a  number  of  surface  cuts  and  four  adits  driven  from  different  levels. 

The  two  upper  adits  are  only  a  few  feet  below  the  outcrop  and  within  the  zone  of  oxidation. 
In  these  the  quartz  vein  is  about  8  feet  wide,  well  mineralized  with  iron  pyrites,  a  considerable 
proportion  of  which  has  been  leached,  giving  the  rock  a  honeycombed  appeai'ance.  Free  gold 
can  be  frequently  seen  in  the  little  cells  left  by  the  oxidation  of  the  iron  pyrites.     From  the 
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ore  extracted  iu  driving  these  adits  a  quantity  was  sorted  and  sacked  in  readiness  for  shipment 
to  the  smelter,  the  object  apparently  being  to  make  a  smelting  test  of  this  class  of  ore.  These 
sacks,  however,  have  rotted  and  most  of  them  burst  open.  An  average  sample  was  taken  from 
the  ore  thus  exposed,  which  assayed  :     Gold,  5.4  oz.  ;  silver,  4.6  oz. 

About  100  feet  below  these  workings  another  adit,  known  as  the  No.  4,  has  been  driven 
on  the  vein  at  an  elevation  of  6,300  feet.  For  the  first  30  or  40  feet  this  is  a  crosscut  through 
the  country-rock  to  the  vein,  which  it  then  followed  in  a  south-easterly  direction  for  some  300 
feet.  This  portion  of  the  adit  is  entirely  within  the  vein,  and,  as  no  crosscuts  have  been  made> 
it  is  difficult  to  say  how  wide  it  is,  but,  as  near  as  can  be  judged,  it  will  average  10  feet.  The 
ore  from  this  adit  was  stated  to  contain  from  0.4  to  0.6  oz.  gold  to  the  ton.  In  order  to  check 
this  statement,  a  large  sample  was  taken,  representing  as  nearly  as  possible  an  average  of  the 
vein  exposed  in  the  level,  crushed  and  quartered  down.  The  resultant  sample  assayed  :  Gold, 
0.4  oz.  ;  silver,  0.6  oz.  The  quartz  at  this  level  is  well  mineralized  with  iron  pyrites,  and  it  is 
possible  here  and  there  to  detect  particles  of  free  gold,  not  only  associated  with  the  iron  pyrites, 
but  also  in  the  quartz.  An  examination  of  the  dump  at  the  mouth  of  the  adit,  where  there  is  a 
considerable  tonnage  of  ore,  showed  several  pieces  of  quartz  in  which  free  gold  could  be  seen. 

Near  the  floor  of  a  basin  at  the  base  of  the  hill,  some  700  feet  below,  a  main  working-adit 
had  been  started  to  develop  the  vein  at  depth,  but,  owing  to  lack  of  finances,  was  stopped 
before  the  objective  point  was  reached.  This  is  much  to  be  regretted,  as  there  is  every  reason 
to  believe  that  with  systematic  development  this  property  would  become  a  profitable  producer 
of  bullion. 

There  is  a  heavy  flow  of  water  from  the  Xo.  4  adit,  carrying  in  solution  considerable  iron, 
as  shown  by  the  deposit  of  iron  oxide  formed  along  the  bottom  of  the  level,  and  the  bottom  of 
the  little  stream  made  by  this  water  as  it  issues  from  the  level,  indicating  the  presence  of 
decomposing  iron  sulphide  in  the  rock  through  which  it  percolates. 

Just  over  the  summit  of  the  ridge  above  the  Winslozc,  at  the  head  of 
Okanagan.  Silver  Cup  creek,  at  an  elevation  of  7,200  to  7,300  feet,  is  situated  the 
Okanagan  propert}-,  where  there  is  a  well-defined  quartz  vein  from  1  to  3 
feet  wide,  having  a  north-south  strike,  with  a  dip  of  70  degrees  to  the  east,  cutting  across  a 
belt  of  siliceous  schists  which  strike  N.  50°  W.  and  dip  55  degrees  north-easterly.  This  schist- 
belt  lies  between  the  Cromu-ell  quartzite  dyke  on  the  south  and  a  second  quartzite  dyke  on  the 
north.     These  dykes  are  only  about  400  feet  apart. 

The  Okanagan  vein  has  been  prospected  along  its  outcrop  by  a  series  of  surface  cuts  and 
trenches  for  a  distance  of  200  feet,  and  by  a  prospect-shaft  10  feet  deep.  The  quartz  is 
mineralized  with  iron  pyrites,  which  occurs  both  in  bunches  and  as  disseminated  particles,  and 
was  said  to  be  very  rich  in  gold.  To  determine  this,  a  sample  free  from  quartz  was  obtained 
from  the  surface  cuts,  and  examined  carefully  for  visible  gold,  without  finding  any,  but  on 
being  assayed  proved  to  contain:  Gold,  13.7  oz.  ;  silver,  7.9  oz.  An  average  sample  taken 
across  the  vein  exposed  in  the  prospect-shaft  over  a  width  of  3  feet  assayed  :  Gold,  1.9  oz. ; 
silver,  2.9  oz. 

In  a  shallow  draw  a  .short  distance  south  of  the  shaft  a  crosscut  has  been  started  to  cut 
the  vein  at  a  vertical  depth  of  40  feet.  This  crosscut  has  been  driven  a  distance  of  150  feet, 
but  has  not  reached  its  objective  point,  although  it  is  expected  that  this  will  be  accomplished 
in  a  few  feet  more  driving.  In  addition  to  this  vein,  there  are  a  number  of  others,  also  seams 
and  bunches  of  quartz,  the  majority  of  which  conform  to  the  strike  of  the  enclosing  schists, 
while  others  occupy  joint  planes  at  angles  thereto.  Some  of  these  are  said  to  be  gold-bearing, 
but  have  had  no  work  done  on  them  and  were  not  sampled. 
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The  property  is  situated  above  timber-line,  and  must  be  developed  by  means  of  shafts, 
owing  to  this  part  of  the  summit  being  comparatively  level. 

In  addition  to  the  mines  and  urospects  described,  there  are  a  number  of  others  at  various 
places  along  the  Silver  Cup  mountains  upon  which  more  or  less  work  has  been  done.  Among 
these  may  be  mentioned  the  Co/>j)fr  Queen,  near  the  head  of  Six-mile  creek,  where  a  vein  has 
been  developed  by  an  adit  and  a  shaft ;  the  U  and  I,  situated  at  the  head  of  Cup  creek,  where 
a  small  gold-bearing  vein  has  been  developed  by  means  of  a  prospect-shaft,  close  to  the 
northerly  quartzite  dyke  previoush'  mentioned,  towards  which  it  dips  ;  the  St/ver  Plate,  on  the 
summit  at  the  head  of  Neil  creek  ;  the  American,  at  the  head  of  the  Middle  fork  of  Haskin 
creek    the  Kootenay  Belle,  at  the  head  of  the  South  fork  of  Haskin  creek  ;  and  se\eral  others. 

These  prospects  are  situated  at  high  elevations,  ranging  from  6,400  to  7,()00  feet,  and  have 
more  or  less  showings  of  ore;  but  their  owners  were  looking  for  ore  sutiicieiitly  rich  to  ship 
direct  to  the  smelter  without  previous  treatment,  and  this,  owing  to  the  locations  of  the 
properties  and  their  distance  from  transportation,  required  an  ore  having  a  value  of  not  less 
than  875  a  ton.     Ore,  therefore,  which  would  only  assay  .$10  to  S30  a  ton  was  disregarded. 

There  are  without  doubt  several  veins  on  the  Silver  Cup  mountains  worthy  of  further 
development  ;  notable  among  these  are  the  Golden  Croicn  and  Winalow,  wliich  give  promise  of 
supplying  a  large  tonnage  of  ore  containing  a  sufficient  amount  of  gold  to  yield  a  fair  profit  if 
treated  in  a  mill  on  the  ground. 

Lime  Dyke  Mineral  Belt. 

This  belt  is  the  south-easterly  continuation  of  the  same  series  of  limestones,  slates,  and 
phyllites  that  occur  at  the  head  of  Lexington  and  Poole  creeks,  in  the  Lardeau  Division.  In 
the  Trout  Lake  section  they  have  their  greatest  development  along  the  upper  portion  of 
Ferguson,  Gainer,  Lardeau,  and  Hall  creeks. 

Between  this  and  the  Central  Mineral  Belt  series  occurs  a  belt  of  chlorite-schist  much 
altered  and  showing  evidence  of  having  been  subjected  to  enormous  pressure.  This  is  par- 
ticularly well  developed  along  the  headwaters  of  Surprise  creek,  a  tributary  of  Ferguson  creek, 
into  which  it  flows  near  Ciicle  City,  about  six  miles  north  of  the  town  of  Ferguson. 

About  two  miles  up  Surprise  creek  is  the  Surprise  group  of  claims, 

Surprise.  where  there  is  a  vein  occupying  a  fissure  in  the  chlorite-schist,  having  an 

east-and-west  strike  with  a  northerly  dip  of  80  degrees.  The  schists  them- 
selves at  this  place  have  a  strike  of  N.  60°  W.,  with  a  north-easterly  dip  of  75  degrees,  and  are 
cut  by  a  series  of  joint  planes  having  a  N.  30°  E.  strike  and  south-easterly  dip  of  80  degrees. 
The  vein-filling  consists  of  iron  pyrites  and  galena  in  a  calcareous  gangue  containing  inclusions 
of  the  chlorite-schist,  together  with  calcite. 

Tlie  vein  has  been  prospected  by  a  number  of  surface  cuts  and  two  shallow  shafts  along 
its  course  for  a  distance  of  500  feet,  and  in  the  south  bank  of  the  creek  it  has  been  crosscut 
for  1 2  feet,  showing  it  to  be  well  defined,  with  slickensided  walls.  An  average  sample  taken 
across  this  12  feet  assaj'ed  :     Gold,  a  trace ;  silver,  2.8  oz. ;  lead,  9.6  per  cent. 

At  the  source  of  Surprise  creek,  above  a  glacier  on  the  northern  slope  of  the  summit  of 
Xettie  L.  mountain,  the  belt  of  chlorite-schist  is  well  exposed  in  a  series  of  perpendicular  blufls, 
caused  by  the  weathering  along  the  steep  dip  and  jointing  of  the  rocks.  In  the  rock  debris  at 
the  foot  of  these  bluffs  the  presence  of  copper  has  been  noted  from  time  to  time,  and  some 
years  ago  a  group  of  claims  was  located  and  some  development-work  done,  with,  it  was  claimed, 
satisfactory  results.  Owing  to  lack  of  transportation,  however,  and  the  difficulty  of  access  to 
this  part  of  the  country,  the  claims  were  allowed  to  lapse,  and  the  ground  remained  open  until 
1912,  when  it  was  restaked,  and,  at  an  elevation  of  6,050  feet,  a  crosscut  driven  into  a  bluff, 
showing  some  copper-stain,  for  a  distance  of  22  feet.     It  was  claimed  that  the  whole  of  this 
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rock  contained  copper  in  workable  quantities,  and  in  support  of  the  statement  an  assay  certificate 
was  shown,  said  to  have  been  the  result  from  an  average  sample  taken  across  the  face  of  the 
crosscut,  showing  it  to  contain  :  Gold,  0.01  oz. ;  SLl%er,  0.5  oz.;  copper,  5.7  percent.  Another 
analysis  was  produced,  made  by  J.  O'Sullivan,  of  Vancouver,  from  a  sample  supplied  him,  which 
was  stated  to  be  a  representative  sample  of  the  copper-bearing  chlorite-schist  outcropping  along 
the  ridge  for  a  distance  of  3,000  feet.  The  analysis  showed  the  sample  to  contain  :  Gold, 
0.01  oz.  :  silver,  2.5  oz. ;  copper,  3.5  per  cent. ;  iron  oxide,  10.39  per  cent. ;  alumina,  6.61  per 
cent.;  Ume,  3.5  percent.;  sulphur,  1.3  percent.;  insoluble,  70.6  per  cent. ;  water  and  carbonic 
acid,  3.7  per  cent.  It  was  also  stated  that  this  mineralized  belt  had  a  minimum  width  of 
500  feet  and  a  maximum  of  1,500  feet,  and  that  there  were  thousands  of  tons  of  this  class  of 
material  in  the  talus  at  the  foot  of  the  bluffs.  Samples  were  produced  showing  specks  said  to 
be  copper-glance  scattered  through  the  chlorite-schist,  and  others  showing  quartz  and  calcite 
containing  the  same  mineral. 

On  investigation  it  was  found  that  the  chlorite-schist  belt  has  an  average  width  of  1,000 
feet,  lying  between  a  dark-coloured  carbonaceous  calc-schist  containing  iron  pyrites  on  the  hang- 
ing-wall, and  a  rusty-weathering,  much-decomposed  schist  (where  exposed)  on  the  foot-wall.  The 
crosscut  above  mentioned  was  very  carefully  sampled  along  both  sides  from  its  portal  to  the 
face,  a  measured  distance  of  18  feet.  The  samples  were  combined,  crushed,  and  quartered 
do^\Ti,  and  on  being  assayed  proved  to  contain:  Gold,  a  trace;  silver,  0.6  oz. ;  no  copper. 
Another  sample  was  taken  at  the  face  of  the  crosscut  over  a  width  of  5  feet,  by  cutting  two 
parallel  grooves  across  it  spaced  18  inches  apart;  the  rock  thus  obtained  was  crushed  and 
sampled  down,  and  an  assay  showed  it  to  contain  :     Gold,  a  trace ;  silver,  0. 1  oz. ;  no  copper. 

These  results  are  quite  in  accordance  with  what  was  expected  from  an  examination  of 
the  rock,  as  there  is  a  notable  absence  of  copper-stain,  except  along  some  of  the  small  quartz- 
filled  seams.  The  rock,  however,  does  contain  some  specks  of  an  iron-coloured  mineral  haWng 
a  metallic  lustre,  which,  when  accompanied  by  a  green  stain,  might  be  mistaken  for  copper- 
glance  (chalcocite),  and  as  in  the  rock  from  the  crosscut  in  question  these  mineral  particles 
are  very  small,  it  is  difficult  to  make  tests  in  the  field  to  determine  its  real  character,  especially 
by  those  not  familiar  with  mineralogy.  Samples  of  the  rock  taken  from  this  crosscut,  and 
since  examined,  show  the  mineral  in  question  to  be  ilmenite,  or  titanic  iron  ore. 

Some  2,000  feet  south-east  of  this  crosscut,  in  a  draw  at  an  elevation  of  6,900  feet  which 
cuts  the  formation,  and  at  the  head  of  a  talus  slope,  a  side-hill  cut  has  been  made  showing  a 
number  of  narrow  stringers  occupj-ing  cracks  in  the  rock.  These  stringers  consist  of  quartz, 
mineralized  with  copper-glance  and  bunches  of  crystalline  ilmenite.  It  was  stated  that  a 
sample  taken  across  the  full  length  of  this  cut  gave  a  good  assay  in  copper.  A  sample  taken 
by  the  writer  across  50  feet  along  the  face  of  the  cut  (being  careful  to  reject  the  seams  which 
showed  copper-glance),  on  being  assayed,  gave  traces  only  in  gold  and  silver,  and  no  copper. 
From  these  results  it  is  evident  that  the  samples  previously  assayed  did  not  represent  an  average 
of  the  schist-belt  over  its  entire  width,  and  that  in  taking  these  samples  pieces  of  copper-glance 
must  have  got  into  them. 

In  the  talus  slope  above  mentioned  a  number  of  boulders  and  fragments  of  conglomerate 
were  observed,  the  pebbles  in  which  were  elongated,  and  some  of  them  broken,  indicating  that 
it  had  been  subjected  to  squeezing.  The  cementing  material  of  this  conglomerate  is  rich  in 
chlorite,  and  the  whole  rock  has  a  dark  colour.  In  weathering,  the  chlorite  is  first  carried 
away,  leaving  the  pebbles  standing  out  in  a  conspicuous  manner.  The  rock  from  which  these 
boulders  came  was  not  seen  in  place,  but  is  stated  to  outcrop  in  an  ancient  glacial  basin  at 
the  head  of  the  draw.  Boulders  of  a  similar  conglomerate  rock  were  noted  in  the  valley  of 
Poole  creek  above  Hillman. 
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At  the  head  of  Ferguson  creek,  on  its  east  side,  at  an  elevation  of 
Little  Robert.      7,200  feet,  is  the  LitlJe  Robert,  on  whicli  there  is  a  <iuartz  vein  from  '1  to  5 
feet  wide  in  a  band  of  lime.     In  its  strike  the  vein  conforms  to  the  enclos- 
ing rocks,  but  on  its  dip  cuts  the  lime  towards  a  belt  of  slate  which  lies  next  it  on  the  south. 
The  ore  consists  of  bunches  of  galena  and  grey -copper  in  a  qu.-irtz  gangue.     Development- 
work  consists  of  a  surface  cut  and  a  shallow  pit  at  the  foot  of  a  blutl'  above  a  small  glacier, 
at  an  elevation  of  7,250  feet,  and  a  crosscut  started,  at  an  elevation  of  7,000  feet,  from  the 
hanging-wall  side,   with  the  intention  of  cutting  the  vein  at  depth.      It  has  not  yet  been 
finished. 

Two  small  shipments  were  made  of  sorted  ore  from  these  cuts  and  pit,  one  of  which 
weighed  200  lb.  and  the  other  .5,000  lb.  The  former  assayed:  Silver,  110.8  oz.  :  lead,  21.5 
per  cent.  ;  and  the  latter  assayed  :     Silver,  114.0  oz. ;  lead,  2-1  per  cent. 

On  the  east  side  of  Ferguson  creek,  at  an  elevation  of  close  to  8,000 

Big  Five.  feet,  is  the  Big  Five  property,  where,  it  is  stated,  there  is  a  belt  of  limestone 

impregnated  with  galena,  which  is  not  only  disseminated  through  the  rock, 

but  also  occurs  in  masses.     This  ore,  however,  is  considered  of  too  low  a  grade  to  permit  of 

its  being  mined  under  existing  conditions,  and  the  property  is  idle.     Owing  to  the  bad  condi 

lion  of  the  trail  leading  to  this  property  it  was  not  visited  by  the  writer. 

There  are  a  few  other  prospects  in  this  part  of  the  Lime  Dyke  Belt,  but,  as  they  have  had 
no  work  done  on  them  for  a  number  of  years,  were  not  visited. 

On  Gold  gulch,  a  tributary  of  Gainer  creek,  which  enters  that  stream  two  miles  above 
Ten-mile,  there  is  a  belt  of  lime  100  feet  wide,  having  a  strike  of  N.  50°  to  55°  W.  and  a 
southerly  dip  at  an  angle  of  80  degrees.  On  the  foot-wall  of  this  line  is  a  grey-spotted  phyllite, 
beyond  which  is  another  belt  of  lime  containing  chlorite. 

About  a  mile  up  Gainer  creek  from  its  mouth  is  located  the  Hidden 
Hidden  Treasure.  Treasure  property,  a  group  of  claims  on  the  south  side  of  the  creek,  and 
extending  nearly  to  the  summit  of  the  divide.  Tlie  mineralization  occurs 
along  fracture-planes  in  the  lime,  parallel  to  its  strike,  and  also  along  a  series  of  joint  planes 
which  have  a  strike  of  N.  65°  W.  and  a  north-easterly  dip  of  23  degrees.  At  the  intersection 
of  the  fractures  more  or  less  replacement  has  taken  place,  and  it  is  not  unusual  to  find  bunches 
of  galena  at  these  places.  A  narrow  canyon  crosses  the  formation,  made  by  a  small  tributary 
stream  having  its  source  in  the  glacier  crowning  the  summit  of  the  divide.  Where  this  canyon 
cuts  through  the  lime  it  .shows  it  to  be  heavily  impregnated  with  iron  over  its  entire  width,  and 
to  contain  galena  in  bunches  and  disseminated  through  it. 

At  an  elevation  of  5,900  feet  on  the  hanging-wall  side  a  short  adit  has  been  driven  into 
the  mineralized  lime,  a  sample  of  which,  taken  across  a  width  of  5  feet,  assayed  :  Gold,  a 
trace;  silver,  1.4  oz.  ;  lead,  8.7  per  cent.  Some  1,500  feet  .south-ea.st  of  this  cut  along  the 
strike  of  the  vein,  at  an  elevation  of  6,250  feet,  a  prospect-shaft  has  been  sunk  on  the  outcrop 
near  the  hanging-wall  to  a  depth  of  8  feet.  The  lime  here  is  heavily  impregnated  with  iron 
oxide,  and  contains,  in  addition,  iron  pyrites  and  galena,  and  a  sample  taken  across  5  feet  in 
this  shaft  assayed  :     Gold,  a  trace  ;    silver,  a  trace  ;    lesvd,  4  per  cent. 

On  the  foot-wall  side  of  this  lime-belt,  below  the  shaft,  at  an  elevation  of  G,200  feet,  is  a 
fault  occupied  by  a  light-coloured  dyke  containing  much  quartz  and  calcite,  mineralized  with 
galena  and  iron  pjxites.  This  is  18  inches  wide,  and  a  sample  taken  across  it,  where  exposed 
in  a  cut,  a-ssayed  :  Gold,  a  trace ;  silver,  0.2  oz. ;  lead,  1.5  percent.  Some  500  feet  north-west 
of  this  cut,  on  the  foot-wall  side  of  the  lime,  at  an  elevation  of  5,850  feet,  a  crosscut  has 
been  made  for  a  distance  of  10  feet,  showing  the  lime  to  be  of  the  same  character  as  elsewhere. 
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but  here  apparently  more  heavily  mineralized.  A  crosscut  is  being  driven  through  the  foot- 
wall  phyllites  at  a  place  3,000  feet  south-west  of  the  ore-exposure  in  the  small  creek  above 
mentioned.  The  object  of  this  crosscut  is  not  only  to  develop  the  mineral-bearing  lime  in  this 
part  of  the  property  and  at  a  depth  of  200  feet  below  its  outcrop,  but  also  to  have  the  workings 
where  they  will  not  be  interfered  with  by  snowslides  in  the  winter  ;  the  upper  part  of  Gold 
gulch  being  particularly  bad  in  this  respect.  The  portal  of  the  crosscut  is  in  a  patch  of  timber, 
as  is  also  the  cabin,  so  they  are  reasonably  safe. 

This  mineralized  lime-belt  has  been  traced  across  Gainer  creek,  into  the  basin  at  the  head 
of  Poole  creek.  The  general  appearance  of  this  mineralized  lime-belt  on  Gold  gulch  is  very 
similar  to  that  on  Surprise  creek  and  on  the  Scout  property,  in  the  Lardeau  Division,  of  which 
it  is  claimed  to  be  the  continuation.  While  the  percentage  of  mineral  contained  in  the  rock  is 
low,  there  is  apparently  a  great  deal  of  it,  and  if  it  be  found  that  the  entire  mass  will  average 
5  or  6  per  cent,  lead,  together  with  some  silver,  it  could  no  doubt  be  profitably  worked,  as  it 
can  be  mined  at  a  low  cost  from  the  valley  of  Gainer  creek  and  concentrated  on  the  spot,  there 
being  ample  water  available  for  a  mill,  plenty  of  timber,  and  a  mill-site  free  from  snowslides. 
It  is  to  be  regretted  that  at  no  point  has  there  been  a  crosscut  made  completely  through  the 
mineralized  lime-belt,  from  one  wall  to  the  other.  This,  however,  will  probably  be  done  when 
the  crosscut  now  being  driven  reaches  the  ore-bearing  formation. 

Near  the  head  of  Gainer  creek,   on  its  west  side,  at  the  foot  of  a 

Badshot.  precipitous  mountain  composed  of  limestone  seamed  with  quartz,  is  situated 

the  Badshot  mine,  where  there  is  a  quartz  vein  several  feet  wide,  having  a 
south-easterly  strike  and  north-westerly  dip  at  an  angle  of  45  degrees. 

Some  300  feet  of  development-work  has  been  done  on  this  vein,  consisting  of  a  crosscut, 
an  incline  shaft  some  70  feet  deep,  and  drifts  in  both  directions  therefrom.  The  ore  consists  of 
galena,  containing  grey-copper,  iron  pyrites,  and  a  little  zinc-blende,  in  a  gangue  of  quartz  and 
calcite. 

Two  shipments  have  been  made  from  the  property,  one  of  which  consisted  of  "22  tons  of 
ore,  assaying :  Silver,  157.0  oz.  ;  lead,  56  per  cent. ;  zinc,  4.6  per  cent. ;  and  the  other  of  32 
tons,  assaying  :  Silver,  177.0  oz.  :  lead,  56  per  cent.  Selected  samples  of  coarse-grained  galena 
from  this  vein  assayed  :  Silver,  140  to  144.2  oz. ;  lead,  80  per  cent.  Samples  of  fine-grained 
galena  from  the  same  place  assayed :  Silver,  345.1  oz.  ;  lead,  69  per  cent.  This  latter 
evidently  contained  grey-copper,  which  would  account  for  its  high  silver  content. 

The  property  is  situated  above  timber-line,  and  is  difficult  of  access  in  the  winter  owing 
to  snowslides. 

On  the  opposite  side  of  Gainer  creek,  at  an  elevation  of  6,500  to  7,500 

Mohican.  feet,  is  the  Mohican  property,  where  quartz  veins  have  been  discovered  in 

a  belt  of  carbonaceous  calc-schist  lying  alongside  and  south  of  the  Badshot 
lime  dvke.  The  principal  vein  has  a  strike  of  N.  75°  W.  and  a  southerly  dip  of  70  degrees, 
occupying  a  fault-fissure,  cutting  the  enclosing  schists,  which  strike  N.  50°  W.  and  dip  almost 
vertically.  The  vein  varies  from  6  inches  to  5  feet  in  width,  and  is  composed  of  quartz 
mineralized  with  iron  pyrites,  galena,  and  zinc-blende.  Near  the  summit  of  the  divide  upon 
which  this  property  is  situated  this  vein  breaks  up  into  a  series  of  quartz  stringers,  which 
spread  out  through  the  enclosing  schists  for  a  width  of  some  30  feet,  giving  the  mass  the 
appearance  of  a  big  ore-body,  but  from  an  examination  of  the  rock  it  is  evidently  of  a  low 
grade,  the  mineralization  not  being  very  pronounced.  In  the  narrower  parts  of  the  vein  the 
ore-bearing  solutions,  having  been  confined  to  a  smaller  space,  caused  a  heavier  mineralization. 

The  vein  is  well  exposed  along  the  side  of  a  small  creek,  where  a  number  of  cuts  have  been 
made  along  its  outcrop  for  a  distance  of  200  feet.  At  an  elevation  of  6,400  feet  an  adit  has 
been  driven   in  a  south-easterly  direction  along  the  vein  for  a  distance  of  375  feet.     At  the 
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face  the  vein  is  approximately  4  feet  wide  and  125  feet  vertically  beneath  the  outcrop.  The 
ore  is  much  leached  owini;  to  the  fractured  conditions  of  the  rock,  and  the  creek  which  flows 
alongside  the  vein-outcrop,  much  of  the  water  finding  its  way  down  through  the  vein. 

While  driving  this  adit  some  8.8  tons  of  ore  was  sorted  out  and  shipped  to  the  smelter. 
This  proved  to  contain  :  Gold,  0.01  oz.  ;  silver,  56.3  oz. ;  copper,  1.5  percent. ;  lead,  27.8  per 
cent.  ;  zinc,  10.9  per  cent.  A  sample  of  ore  taken  from  this  adit  by  the  writer  assayed  :  Gold, 
a  trace;  silver,  3.0  oz.  ;  lead,  7.8  per  cent.  Samples  of  the  less  mineralized  part  of  the  vein 
assayed  ;  Gold,  a  trace  ;  silver,  0.85  oz.  A  selected  sample  of  solid  galena  showing  grey-copper 
from  this  level  assayed  :  Gold,  0.05  oz.  ;  silver,  118.58  oz.  ;  copper,  7.93  per  cent.  ;  lead,  54.64 
per  cent. 

In  order  to  get  below  the  zone  of  oxidation  and  at  the  same  time  open  the  ore-body  at 
depth,  a  crosscut  has  been  commenced  some  distance  down  the  hill,  300  feet  vertically  below 
the  vein-outcrop.  It  was  estimated  that  this  level  would  have  to  be  driven  700  feet  in  order 
to  come  under  the  ore-shoot  in  the  upper  adit,  from  which  the  ore  shipped  was  mined.  This 
crosscut  has  been  driven  a  distance  of  300  feet,  but,  owing  to  lack  of  funds,  was  discontinued; 
it  is  stated,  however,  that  work  will  be  resumed  shortly. 

There  are  several  other  outcrops  on  the  property,  one  of  which  shows  in  the  bed  of  the 
creek  previously  mentioned,  having  a  strike  at  almost  right  angles  to  the  main  vein.  A 
selected  sample  from  this  assayed  :     Gold,  0.07  oz. ;  silver,  148.6  oz.  ;  leafl,  73.8  per  cent. 

Adjoining  the  Mohican  on  the  east  is  the  Black  Prince  property,  where 
Black  Prince.        a  vein  similar  to  that  occurring  in  the  Badshot  has  been  found  in  the  lime. 
The  workings  are  at  the  base  of  the  mountain,  but,  as  no  work  has  been 
done  for  a  number  of  years,  were  not  visited  by  the  writer. 

From  information  obtained  it  is  evident  that  the  ore  occurrence  here  is  similar  to  that  in 
the  Badshot,  and  the  mineralization  consists  of  galena,  grey-copper,  and  a  little  zinc-blende,  in 
a  quartz  gangue  containing  calcite.  Owing  to  the  location  of  the  property  and  its  distance 
from  transportation,  at  present  the  expense  of  getting  the  ore  to  the  railway  for  shipment  to 
the  smelter  is  excessive,  so  that  only  high-grade  ore  can  be  profitably  mined  ;  and,  as  the 
quantities  of  this  are  limited,  the  properties  in  this  part  of  the  mineral  belt  remain  idle  until 
such  time  as  capital  is  forthcoming  to  thoroughly  explore  and  develop  the  ore-bodies  at  depth, 
and  to  provide  such  concentration  and  transportation  facilities  as  may  be  necessary  to 
profitably  work  them. 

Several  other  outcrops  of  galena  ore  occur  along  the  south-eastward 

Wagner.  extension  of  this  lime-belt,   upon  which  more  or  less  work  has  been  done. 

The  more  prominent  are  the  War/ner,  on  the  divide  between  Lardeau  and 
Stevens  creeks,  at  an  elevation  of  8,400  feet,  where  the  ore  outcrops  on  a  small  knoll  project- 
ing through  a  glacier.  This  property  has  been  previously  described  in  the  Annual  Report  of 
the  Minister  of  Mines  of  British  Columbia  for  1897,  and  in  W.  Fleet  Robertson's  report  on 
Hall  creek,  which  was  published  in  the  Annual  Report  for  the  year  1909,  on  page  109.  As 
no  important  work  has  been  done  on  the  property  since  that  time,  it  was  not  visited  by  the 
writer. 

In  this  immediate  vicinity  are  also  the  Bnnnockhurn  and  Red  Elephant  groups  of  claims, 
which  are  described  in  the  same  report  by  Mr.  Robertson.  These  are  in  the  Ainsworth  Mining 
Division,  just  over  the  dividing  line  between  it  and  the  Trout  Lake  Division. 

South-west  Mineral  Belt. 

As  previously  stated,  this  consists  of  a  series  of  siliceous  lime-bands,  interstratified  with 
slates  lying  next  to  a  fine-grained  granite.     Associated  with  these  rocks  are  occasional  masses 
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of  serpentine.  So  far  as  at  present  explored,  this  belt  extends  along  the  south-west  side  of 
Trout  lake  from  Staubert  creek  on  the  north-west  to  the  head  of  Poplar  creek  on  the  south- 
east, but  the  greatest  amount  of  development  has  been  done  upon  the  mineral  showings 
discovered  on  Trout  mountain  and  those  at  the  head  of  Canyon  creek. 

On  the  north-west  slope  of  Trout  mountain,  at  an  elevation  of  4,900 
Copper  Chief,  feet,  is  the  Copper  Chief  group  of  claims,  on  which  a  vein  of  massive 
pyrrhotite  from  8  to  14  feet  wide  outcrops  in  a  series  of  bluffs,  and  has  been 
traced  bv  surface  cuts  for  several  hundred  feet  up  the  mountain-side.  This  vein  has  a  strike 
of  N.  30°  W.  and  a  dip  of  80  degrees  north-easterly,  conformable  to  that  of  the  enclosing 
formation.  From  a  cut  on  this  vein  at  an  elevation  of  4,950  feet  a  sample  was  taken  across  a 
10-foot  face  of  pyrrhotite,  which  assayed  traces  only  in  gold,  silver,  and  copper.  A  second 
sample,  taken  from  a  cut  higher  up  on  the  same  vein,  assayed  :  Gold,  a  trace ;  silver,  1  oz. 
Here  and  there  in  this  pyrrhotite  specks  of  chalcopyrite  can  occasionally  be  seen,  but,  so  far, 
no  ore  of  commercial  value  has  been  developed. 

In  addition  to  this  \ein,  there  are  three  narrow  veins,  having  a  north-south  strike  and 
dipping  to  the  east  at  an  angle  of  11  to  15  degrees.  These  are  from  3  to  8  inches  wide, 
mineralized  with  galena,  grey-copper,  and  zinc-blende,  which  at  surface  decompose  to  their 
respective  carbonates.  The  minerals  occur  as  a  streak  in  the  centre  of  the  veins,  which  is 
usually  less  than  an  inch  wide,  but  occasionally  expanding  to  4  inches.  These  veins  occur  in 
a  belt  of  siliceous  lime  and  are  about  100  feet  apart.  On  the  middle  vein  two  short  adits  have 
been  driven  and  some  surface  trenching  done.  This  work  shows  the  vein  to  have  a  width  of 
from  3  to  8  inches,  frozen  to  the  walls,  with  little  stringers  of  quartz  branching  off  from  it  into 
the  enclosing  rocks,  which  near  the  vein  is  very  siliceous  and  slightly  mineralized  with  iron 
pyrites.  A  sample  taken  across  4  inches  of  the  ore  exposed  in  the  face  of  the  lower  of  these 
two  adits  assayed  :  Gold,  0.02  oz.;  silver,  141.4  oz.;  copper,  2.1  per  cent.  A  sample  of  the 
mineralized  wall-rock  at  this  place  assayed  :  Gold,  a  trace  :  silver,  2.2  oz.;  no  copper.  Several 
small  shipments  have  been  made  of  ore  sorted  from  the  narrow  veins,  one  of  which,  consisting 
of  3  tons,  assayed:  Silver,  225  oz.;  lead,  16  per  cent.;  copper,  1.71  per  cent.;  zinc,  17  per 
cent. 

A  short  distance  north  of  these  adits  and  100  feet  farther  up  the  mountain-side  the 
outcrop  of  a  second  of  these  small  veins  has  been  exposed  by  strippings  for  a  distance  of  200 
feet  along  its  strike.  This  vein  is  from  4  to  10  inches  wide,  and,  like  the  one  below  it,  frozen 
to  both  walls,  with  the  mineralization  concentrated  in  a  streak  near  its  centre.  A  sample 
taken  from  sev'eral  places  along  this  outcrop  assayed  ;  Gold,  a  trace;  silver,  180.8  oz. ;  copper, 
1.1  per  cent. ;  lead,  5.4  per  cent.  These  workings  are  all  on  the  south-west  side  of  the 
pyrrhotite  vein.  On  the  north-east  side  of  this  vein  the  upper  of  the  high-grade  flat  veins 
has  been  developed  by  an  adit  and  an  open-cut,  disclosing  a  similar  type  of  ore  to  that  in  the 
two  adits  previously  mentioned.  The  distance  between  these  workings  is  approximately  1,500 
feet. 

Adjoining  this  property  on  the  north-east,  but  lower  down  the  moun- 
Horseshoe.  tain,  at  an  elevation  of  4,400  feet,  is  the  Horseshoe  group,  where  there  is  a 
quartz  vein  in  a  belt  of  white  crystalline  lime,  having  a  strike  of  N.  45°  W. 
and  a  dip  of  70  degrees  north-easterly.  Two  shafts  about  30  feet  apart  have  been  sunk  on 
the  vein  to  a  depth  of  100  and  150  feet  respectively.  On  the  50-foot  level  of  the  west  shaft 
a  drift  has  been  driven  for  a  distance  of  25  feet  north-westerly  along  the  vein,  which  is  here 
well  mineralized  with  iron  pyrites  and  galena.  A  sample  taken  across  2  feet  of  the  ore 
assayed  :  Gold,  a  trace;  silver,  79.4  oz. ;  lead,  42.3  per  cent.  In  the  other  shaft  a  similar 
class  of  ore  occurs,  but  the  mineralization  is  not  uniform  throughout  the  vein,  occurring  more 
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or  less  in  isolated  bunches.  A  sample  taken  from  tlic  more  heavily  mineralized  portion  near 
the  collar  of  the  shaft  assayed  :  Gold,  0.04  oz.  ;  silver,  80.2  oz.  ;  lead,  41.+  per  cent.  ;  while 
a  sample  t^ikeu  from  the  bottom  of  the  .shaft  at  a  depth  of  100  feet  assayed  :  Gokl,  0.02  oz.  ; 
silver,  65.4  oz. ;  lead,  55.6  per  cent. 

Inmiediately  adjoining  this  property  to  the  south-east  is  the  Lucky 
Lucky  Boy.  Boy,  where  a  quartz  vein  occurs  in  a  silicified  schist  containing  some  lime. 
The  mineralization  consists  of  galena,  grey-copper,  iron  pyrites,  and  zinc- 
blende,  with  some  calcite,  in  a  quartz  gangue,  and  varies  in  width  from  that  of  a  knife-blade 
to  several  feet.  It  has  an  east-and-west  strike,  with  an  average  dip  of  50  degrees  to  the  .south, 
but  in  places  becomes  almost  horizontal  and  at  others  quite  steep.  It  apparently  follows  the 
major  jointing  of  the  enclosing  rocks. 

The  vein  has  been  developed  by  a  number  of  surface  cuts,  adits,  and  an  incline  shaft  sunk 
to  a  depth  of  200  feet.  From  this  shaft  drifts  have  been  made  in  either  direction  along  the 
strike  of  the  vein,  and  a  considerable  tonnage  of  ore  extracted,  from  which  400  tons  was 
sorted  and  shipped,  having  an  assay  value  of :     Silver,  200  to  300  oz. ;  lead,  20  to  35  per  cent. 

The  property  is  owned  by  a  Philadelphia  (U.S.A.)  company,  and  remained  idle  from  1906 
to  1912,  when  it  was  reopened  and  some  ore  extracted,  of  which  28  tons  was  shipped,  assaying 
about  the  same  as  the  former  shipments.  From  the  shaft  on  the  100-foot  level  drifts  have 
been  made  in  either  direction  along  the  strike  of  the  vein  for  a  distance  of  100  feet,  and  stopes 
opened.  Near  the  face  of  the  west  drift  is  a  streak  of  ore  6  inches  wide  containing  much 
grey-copper;  a  sample  of  this  ore  assaj-ed  :  Gold,  0.1  oz.  ;  silver,  191.2  oz.  ;  copper,  3.3  per 
cent.  At  the  head  of  the  stope  on  this  level,  20  feet  above  it,  and  50  feet  back  from  the  face, 
the  ore  contains  a  considerable  amount  of  galena  and  shows  a  width  of  10  inches.  A  sample 
of  this  ore  assayed  :     Gold,  0.4  oz. ;  silver,  76.8  oz. ;  lead,  47.2  per  cent. 

In  addition  to  the  vein  above  described,  there  are  others  occupying  parallel  fissures,  but 
are  not  so  well  mineralized,  and  have  had  little  work  done  on  them.  Where  the  vein  widens 
out  it  contains  inclusions  of  the  country-rock,  and  there  is  evidence  of  replacement. 

These  properties  are  distant  about  four  miles  north-westerly  from  the  town  of  Trout  Lake, 
with  which  they  are  connected  by  an  excellent  trail. 

At  the  head  of  Glacier  creek,  on  the  south-west  side  of  Trout  lake,  at 
Ethel.  an  elevation  of  6,200  to  7,000  feet,  is  the  Ethel  mine,  where  there  is  a 

quartz  vein  from  an  inch  to  18  inches  wide,  striking  N.  45°  W.,  with  a  dip 
of  60  degrees  north  easterly,  in  a  belt  of  lime-schist.  The  ore  occurs  irregularly  in  the  quartz 
as  solid  bunches  and  disseminated  through  the  rock.  The  mineralization  is  galena,  grey-copper, 
zinc-blende,  and  iron  pj-rites  usually  rich  in  silver.  It  has  been  developed  by  four  adits,  driven 
from  the  side  of  a  steep  draw,  along  its  strike,  the  maximum  difference  of  elevation  between 
the  highest  and  lowest  drift  being  200  feet.  The  property  has  been  worked  spasmodically  for 
a  number  of  years,  and  several  shipments  made  at  different  times,  the  records  of  some  of  which, 
only,  are  available.  One  lot  of  5  tons  shipped  in  the  early  part  of  1909  assayed  :  Silver,  307.1  oz.; 
lead,  28.2  per  cent.;  zinc,  1.4  per  cent.;  a  specially  rich  lot  of  1,15011).  assayed  :  Silver,  560  oz. ; 
lead,  38.6  per  cent.;  zinc,  2.3  per  cent;  and  a  third  lot  weighing  1,800  It),  assayed:  Silver, 
171.0  oz.;  lead,  17.6  per  cent.  ;  zinc,  1.9  per  cent.  •  An  assay  of  a  selected  sample  of  carbonate 
ore  from  close  to  the  surface  assayed  ;    Gold,  0.5  oz. ;  silver,  1,110  oz. ;  lead,  39.3  per  cent. 

In  sorting  the  ore  which  was  shipped  a  considerable  quantity  of  siliceous  ore  has  been 
accumulated  on  the  dump,  the  bulk  of  which  assays  :  Silver,  40  oz. ;  lead,  4  per  cent. ;  but, 
owing  to  the  conditions  of  transportation,  this  is  too  low  grade  for  shipment. 
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The  property  is  connected  with  the  town  of  Trout  Lake  by  a  trail  having  an  average  grade 
of  approximately  1,500  feet  to  the  mile,  which  is  decidedly  steep  for  packing  over.  There 
would  be  no  difficulty,  however,  in  building  an  aerial  wire  tram  from  the  mine  to  the  shore  of 
the  lake,  and  of  carrying  on  operations  during  all  times  of  the  year. 

While  the  vein  is  comparatively  narrow,  and  the  high-grade  ore  occurs  in  more  or  less 
scattered  masses,  the  whole  of  the  vein  can  be  profitably  mined  if  pro\ided  with  a  concen- 
tration plant. 

On  the  south-east  slope  of  Trout  mountain,  at  the  head  of  Three-mile 

Craig.  creek,  is  the  Craiy  property,  where  there  are  two  veins  in  the  calc-schist. 

Only  a  small  amount  of  work  has  been  done  on  these  veins,  which  are  of 

the  same  type  as  those  on  the  Ethel,  and  occui-  in  the  same  belt  of  rocks.      The  ore  consists  of 

iron  pyrites  and  galena  in  a  (juartz  gangue,  samples  of  which  assay  :     Gold,  0.2  oz. ;  silver, 

11.0  to  30.3  oz.  ;  lead,  from  2  to  29.6  per  cent. 

There  are  other  prospects  located  at  different  places  along  this  belt,  in  the  valleys  of  the 
creeks  tributary  to  Trout  lake,  upon  all  of  which  more  or  less  work  has  been  done,  and  upon 
which  there  are  said  to  be  good  "  showings  "  of  ore.  They  have,  however,  not  been  worked 
for  a  number  of  years,  and  were  not  visited  by  the  writer. 

On  Mobbs  (Canyon)  creek,  which  flows  into  the  Lai'deau  river  a  short 
Senorita.  distance  below  the  south  end  of  Trout  lake,  several  promising  prospects 

exist,  one  of  which,  about  two  miles  from  the  town  of  Gerrard,  is  the 
Senorita  claim,  where  a  quartz  vein  from  1  to  3  feet  wide,  with  slickensided  walls,  has  been 
discovered.  The  mineralization  consists  of  galena  and  grey-copper,  selected  samples  of  the 
latter  giving  assays  as  high  as  1,000  oz.  in  silver  to  the  ton.  The  vein,  however,  is  in  a  badly 
shattered  zone,  and  is  consequently  much  broken.  Owing  to  lack  of  capital,  only  the  necessarj' 
assessment-work  has  been  done  on  this  property. 

In  a  basin  at  the  head  of  the  South  fork  of  IMobbs  (Canyon)  creek  a 
Linson's  View,  number  of  claims  have  been  located  on  a  series  of  veins  traversing  the 
phyllite  close  to  its  contact  with  the  granite.  The  Linson's  View,  situated 
on  the  north-west  side  of  the  basin  at  an  elevation  of  6,000  feet,  has  three  known  veins 
traversing  it,  one  of  which  is  quartz  mineralized  with  galena,  zinc-blende,  iron  pj'rites,  and 
grey-copper,  from  4  to  6  feet  wide,  occupying  a  fault-fissure  in  the  granite.  It  has  been 
developed  by  a  crosscut  and  a  shaft  35  feet  deep,  from  the  bottom  of  which  a  short  level  has 
been  driven  in  a  south-westerly  direction  along  the  strike  of  the  vein.  In  doing  this  work 
some  900  lb.  of  ore  was  sorted  out  and  shipped  to  the  smelter,  assaying  :  Silver,  261.2  oz.;  lead, 
12.3  per  cent.     This  class  of  ore  occurs  as  streaks  and  bunches  in  the  quartz. 

The  second  vein  lies  at  the  contact  between  the  schist  and  lime,  where  it  has  been  exposed 
bj'  a  few  surface  cuts.  It  is  from  4  to  8  inches  wide,  containing  galena,  iron  pyrites,  and  grey- 
copper,  assaying  :  Gold,  0.08  oz. ;  silver,  40.3  oz. 

The  third  vein  outcrops  50  feet  higher  up  the  mountain,  in  a  carbonaceous  phyllite,  and 
is  shown  by  a  surface  cut  to  have  a  width  of  10  feet,  slightly  mineralized  with  galena  and  iron 
pyrites.     This  vein  has  a  south-easterly  strike  with  a  south-westerly  dip  at  a  high  angle. 

At  the  head  of  the  basin,  at  an  elevation  of  4,800  feet,  is  the  Pedro 
Other  Claims,     claim,  where  a  quartz  vein  2  to  3  feet  wide,  mineralized  with  galena,  zinc- 
blende,  iron  pyrites,   and  a  little  grey-copper,   has  been  developed  by  a 
short  adit. 

On  the  south-east  side  of  the  basin,  at  elevations  ranging  from  5,600  to  7,100  feet,  are  the 
JSIack  Jack,  Grand  Solo,  and  Ihthy  Silver  groups  on  all  of  which  quartz  veins,  having  a  south- 
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easterly  strike  and  south-westerly  clip,  occur  in  a  phyllite  formation,  having  a  general  north- 
westerly strike  and  north-easterly  dip. 

The  veins  are  more  or  less  mineralized  with  galena,  zinc-blende,  iron  pyrites,  and  grey- 
copper,  but,  owing  to  their  distance  from  transportation  and  high  altitudes,  can  only  be  worked 
during  the  summer  months,  and  only  ore  of  a  high  grade  will  pay  to  mine. 

On  the  Grand  Solo  claim  is  a  quartz  vein  2  to  4  feet  wide,  on  the  foot-wall  side  of  which 
isasti-ejik  heavily  mineralized  with  galena  and  grey-copper  from  4  to  IS  inches  wide,  a  selected 
sample  of  which  assayed  :  Silver,  555  oz. ;  lead,  17  per  cent.  This  sample  contained  a  large 
proportion  of  grey-copper.  A  second  sample  taken  from  the  same  streak  in  a  cut  higher  up 
the  hill,  assayed  :     Silver,  61.1  oz.  ;  copper,  3.4  per  cent. 

Near  the  summit  of  the  divide,  at  an  elevation  of  7,800  feet,  close  to  the  foot  of  a  glacier, 
on  the  Buhl/  Silver  claim,  is  the  outcrop  of  a  quartz  vein  2  to  4  feet  wide,  with  a  streak  of 
galena  and  grey -copper  a  few  inches  in  width  lying  between  it  and  the  foot-wall  phyllite. 
Selected  samples  from  this  streak  assayed  :  Silver,  129  oz  ;  lead,  30  per  cent. ;  copper,  4  per 
cent.  The  vein  has  been  traced  along  its  strike  by  a  series  of  surface  cuts,  and  has  been 
proved  to  be  the  continuation  of  that  on  the  Grand  Solo. 

These  properties  are  distant  about  twelve  miles  from  the  town  of  Gerrard,  and  are 
connected  therewith  by  a  rough  and  steep  trail  which,  at  its  upper  end  crosses  the  path  of 
several  formidable  snowslides. 

PopLAii  Creek  Section. 

The  formation  on  the  south  side  of  the  Lardeau  river  at  Poplar  is  considered  to  be  the 
south-easterly  extension  of  the  Central  Mineral  Belt,  and  consists  of  green  schists,  slates,  and 
phyllites,  with  which  are  associated  broad  bands  of  the  yellow-weathering  diabase-schist. 

In  the  diabase-schists  and  phyllites  quartz  veins  occur,  varying  in  width  from  almost 
microscopic  stringers  to  veins  several  feet  wide.  Of  these  veins  there  are  two  series,  one  of 
which  conforms  to  the  strike  and  dip  of  the  enclosing  rocks,  and  the  other  cutting  them  at 
varying  angles,  the  greater  number  of  the  latter  being  nearly  at  right  angles  to  the  strike  of 
the  schists.  In  a  number  of  places  the  diabase-schist  and  the  veins  associated  with  it  are 
impregnated  with  iron  pyrites  and  arsenopyrite,  the  latter  sometimes  occurring  as  solid  streaks 
from  a  quarter  to  an  inch  wide  often  very  rich  in  gold.  Some  of  the  quartz  veins  also  carry 
gold,  but  are  "bunchy."  The  arsenopyrite  is  usually  a  heavy  gold-carrier,  weathering  to  iron 
oxide,  in  which  the  gold  is  sometimes  found  as  wire,  in  plates,  or  as  a  spongy  mass. 

In  1903  much  excitement  was  caused  in  the  Poplar  Creek  district  bj- 
Lucky  Jack.  the  discovery  of  a  rich  pocket  of  gold  in  a  quartz  vein  on  the  Lucky  Jack 
claim,  within  a  hundred  yards  of  the  railroad,  resulting  in  quite  a  rush, 
and  the  whole  country  being  staked  for  miles.  Development  proved  disappointing,  however, 
and  a  few  shots  blew  out  the  rich  pocket.  Subsequent  work  failed  to  find  any  more  of  this 
specimen  ore,  the  balance  of  the  quartz,  being  low  grade  and  the  claims  becoming  involved  in 
litigation,  work  ceased  and  has  not  yet  been  resumed,  although  the  litigation  has  been  settled. 

The  district,  however,  has  not  received  as  thorough  prospecting  and  development  as 
indications  warrant,  exploratory  work  having  been  confined  largely  to  surface  cuts  and  shallow 
adits.  The  reason  for  this  is  that  the  owners  of  the  claims  have  not  the  necessary  capital  for 
extensive  development,  and  during  1903-04,  when  the  excitement  was  at  its  height,  held  their 
claims  at  such  high  prices  and  asked  such  unreasonable  terras  that  they  deterred  capitalists 
from  investing,  and,  when  the  results  of  the  work  on  the  Lucky  Jack  proved  unsatisfactory 
and  no  more  exciting  discoveries  were  made,  interest  died  down,  and  has  not  since  been  revived. 
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In  1908  some  work  was  done  on  the  Mohhs  mine,  and  on  the  Swede  group,  and  on  a  few 
other  prospects,  and  work  has  been  going  on  this  summer  on  the  Calumet  and  Ileda,  the 
results  of  which  are  said  to  be  encouraging.  A  brief  description  of  the  prospects  visited  by 
the  writer  follows. 


I 


This  property  is  situated  about  three-quarters  of  a  mile  south-west  of 

Mobbs  Mine.      the  railway-track,  at  an  elevation  of  600  feet  above  it,  and  2,700  feet  above 

sea-level.     There  are  two  systems  of  veins  on  this  propert}-,  one  of  which 

conforms  in  strike  and  dip  to  the  enclosing  rocks,  and  the  other  cuts  them  at  various  angles. 

The  more  important  veins  of  both  series  have  been  explored  by  means  of  surface  cuts,  adits, 

and  winzes. 

The  "  G  "  vein  belongs  to  the  first  series,  and  is  an  irregular  deposit  formed  by  replace- 
ment along  a  fracture-zone  in  the  phyllite.  It  has  been  developed  by  surface  cuts  and  a 
crosscut  which  taps  the  vein  30  feet  vertically  below  its  outcrop.  From  the  crosscut  drifts 
were  driven  GO  feet  in  an  easterly  direction  and  15  feet  in  a  westerly  direction  along  the  strike 
of  the  vein.  A  pocket  of  galena  was  found  in  the  vein  where  cut  by  the  crosscut,  and  a  winze 
was  sunk  on  it  to  a  depth  of  80  feet,  in  the  hope  that  it  was  the  apex  of  an  ore-shoot.  The 
galena  gave  out  a  few  feet  below  the  crosscut  level,  and  30  feet  below  the  collar  of  the  winze 
the  ore-bearing  fissure  was  cut  off  by  a  fault  which  had  a  north-easterly  dip  at  an  angle  of  73 
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degrees,  a  w  idtli  of  o  feet,  and  was  filled  with  crushed  and  broken  rock.  From  the  50-foot 
level  in  the  winze,  and  again  from  the  bottom,  crosscuts  were  driven  north-easterly  beyond  the 
fault,  hoping  to  find  the  downward  continuation  of  the  galena  ore,  but  without  result. 

The  "G"  vein  consists  of  quartz,  mineralized  witli  iron  pyrites  and  galena,  from  a  few 
inches  to  3  feet  wide,  a  sample  of  which,  taken  from  the  east  drift  a  few  feet  east  of  the 
crosscut,  assayed  :  Silver,  7  oz.  ;  leatl,  4.2  per  cent.  ;  and  a  sample  across  the  face  of  the  drift 
assayed  :  Silver,  2. 1  oz. ;  lead,  1  per  cent.  A  sample  from  the  ore  showing  in  the  face  of  the 
west  drift  assayed  :  Silver,  0.9  oz.  ;  lead,  0..5  per  cent.  From  the  pocket  of  galena  ore  found 
bv  the  crosscut  several  tons  were  sorted  out,  a  sample  of  which  assaj-ed  :  Silver,  95  oz.  ;  lead, 
77.5  per  cent.     All  the  above  samples  gave  negative  results  for  gold. 
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Of  the  cross  series  of  veins,  the  No.  1  east  and  Nos.  1  and  2  west  have  received  the  most 
development.  The  No.  1  east  is  from  2  to  4  feet  wide,  occupying  a  well-defined  fissure 
separated  from  both  walls  by  a  gouge,  and  showing  slickensides  in  several  places.  Its  mineral- 
ization consists  of  iron  pyrites,  galena,  and  a  little  free  gold,  in  quartz  gangue.  It  has  been 
developed  by  a  number  of  surface  cuts,  a  shaft  23  feet  deep,  and  a  adit  on  its  course  220  feet 
long.  Samples  taken  at  various  places  along  this  vein  show  it  to  contain  :  Gold,  from  0.05 
to  0.3  oz. ;  silver,  2.5  oz. 

Two  hundred  and  ninety  feet  west  of  this  No.  1  east  is  the  No.  1  west  vein,  which  occupies 
a  similar  fault  having  a  strike  of  S.  57°  W.,  with  an  almost  vertical  dip.  The  vein  is  from  18 
inches  to  5  feet  wide,  mineralized  with  iron  pyrites,  occasional  patches  of  galena,  and  some 
free  gold,  in  a  gangue  of  quartz  having  a  banded  structure.  It  has  been  developed  by  several 
surface  cuts  and  an  adit  200  feet  long.  Samples  taken  at  various  places  along  this  adit 
assayed  :     Gold,  from  0.3  to  0.35  oz. 

At  89  feet  in  from  the  portal  a  small  quartz  vein  conforming  to  the  strike  of  the 
formation  was  passed  through.  At  140  feet  in  a  second  small  quartz  vein  was  found  on  the 
west  side  of  the  drift,  the  eastern  extension  of  which  was  cut  10  feet  farther  on.  A  sample 
taken  from  the  western  limb  of  this  vein  assayed  :     Gold,  1.5  oz.;  and  panned  quite  well. 

The  No.  2  west  vein  has  an  average  .strike  of  S.  45°  E.,  with  a  dip  to  the  south-west  at  an 
angle  of  37  degrees.  Commencing  at  a  place  49  feet  vertically  above  and  180  feet  north-west 
of  the  portal  of  the  No.  1  west  adit,  an  adit  has  been  driven  along  the  No.  2  west  vein  for  a 
distance  of  128  feet,  where  it  makes  junction  with  the  No.  1  west  vein,  and  is  apparently  cut 
ort'  by  it.  A  crosscut  driven  through  this  latter  and  a  drift  along  it  to  the  south-west  fails  ti> 
find  any  continuation  of  the  No.  2  west  vein. 
21 
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This  No.  2  west  vein  is  from  15  to  20  inches  wide,  and  gave  the  following  assays  from 
samples  taken  across  it  at  different  places  in  the  adit :  At  20  feet  in  from  the  portal  the 
sample  assayed  :  Gold,  0.5  oz.  At  38  feet  the  sample  as.sayed  :  Gold,  2  oz.  At  this  place 
a  few  specimens  showing  visible  gold  were  obtained,  but  no  pieces  in  which  gold  could  be  seen 
were  included  in  the  sample  assayed.  Sixty  feet  in  the  sample  assaj'ed  :  Gold,  0.25  oz.;  and 
at  the  junction  of  this  vein  with  the  Xo.  1  west  the  sample  assayed  :     Gold,  0.3  oz. 

The  Nos.  3  and  4  west  veins  lie  still  farther  to  the  west  of  the  No.  2  and  have  been 
prospected  to  a  limited  extent  by  surface  cuts  and  a  short  adit.  In  width  these  veins  vary 
from  2  to  4  feet,  and  samples  assay  :  Gold,  from  0.1  to  0.25  oz.  to  the  ton.  A  number  of 
panning  tests  of  ore  from  the  surface  cuts  showed  small  quantities  of  free  gold. 

The  accompanying  map  of  the  workings  shows  the  relative  positions  of  the  several 
veins,  adits,  and  cuts,  their  altitudes  and  places  from  which  samples  were  taken,  with  the 
assay  results. 

South-east  of  the  Mohbs  mine,  on  Rapid  creek,  is  the  Xorth  Star  group,  where  a  similar 
vein  system  occurs.  On  this  property  some  stringers  of  arsenopyrite  in  a  diabase-schist  have 
been  found,  which  are  rich  in  gold.  The  development  on  this  property  consists  of  surface  cuts 
and  an  adit,  but,  as  it  has  been  idle  for  a  number  of  j^ears  and  no  information  was  to  be 
obtained  which  would  be  of  material  assistance  in  forming  an  opinion  as  to  the  mineral 
resources  of  the  district,  and  also  owing  to  lack  of  time,  the  property  was  not  visited. 

At  the  Calumet  and  Heda,  a  property  half  a  mile  north-west  of  the 
Calumet  and       town  of  Poplar,  within  a  few  hundred  yards  of  the  railwaj'-track,  develop- 
Hecla.  raent-work  was  in  progress  this  summer.     On  this  property  there  is  a  mass 

of  quartz,  having  a  strike  of  X.  45°  W.  and  a  slight  north-easterly  dip, 
some  20  feet  wide,  occupying  a  zone  of  crushing  in  the  diabase-schist,  which  here  forms  the 
countrv-rock.  Several  open-cuts  have  been  made  along  its  outcrop,  and  a  shaft  (elevation 
3,000  feet)  sunk  thereon  to  a  depth  of  34  feet.  From  the  bottom  of  the  shaft  crosscuts  were 
driven  5  feet  to  the  north-east  and  10  feet  to  the  south-west  through  the  quartz.  At  the 
bottom  of  the  shaft  the  ore-body  consists  of  a  mass  of  crushed  schist  and  quartz  mineralized 
sparingly  with  iron  pyrites,  on  the  hanging-wall  side  of  which  there  is  8  feet  of  solid  quartz, 
and  on  the  foot-wall  side  4.5  feet.  In  order  to  determine  the  value  of  this  material,  samples 
were  taken  at  intervals  across  the  bottom  of  the  shaft,  commencing  from  the  hanging-wall 
side,  as  follows:  Sample  No.  1 — 5  feet  of  quartz  assayed:  Gold,  0.1  oz.;  silver,  0.8  oz. 
Sample  No.  2 — 3  feet  of  quartz  assayed :  Gold  and  silver,  traces.  Sample  No.  3 — 4  feet 
mixture  schist  and  quartz  assayed  :  Gold,  0.15  oz.  Sample  No.  4 — 2  feet  crushed  quartz  and 
schist  assaj-ed  :  Gold  and  silver,  nil.  Sample  No.  5 — 4.5  feet  quartz  assayed :  Gold  and 
silver,  traces. 

From  the  collar  of  the  shaft  three  samples  were  taken,  commencing  from  the  hanging-wall 
side,  as  follows  :  Sample  No.  6 — 4  feet  quartz  assayed  :  Gold  and  silver,  traces.  Sample  No. 
7 — 12  feet  schist  assayed  :  Gold,  0.1  oz.  Sample  No.  8 — 8  feet  quartz  on  the  foot-wall  side 
assayed  :     Gold,  0.15  oz. 

A  sample  taken  across  4  feet  of  quartz,  7  feet  below  the  collar  of  the  shaft,  where  it  was 
a  little  more  highly  mineralized,  assayed  :     Gold,  0.1  oz. 

Two  hundred  and  seventy  feet  down  the  hill  north-easterly  from  the  shaft,  and  some  40 
feet  below  it,  a  crosscut  was  driven  to  tap  the  vein.  The  total  length  of  this  crosscut  is  269 
feet,  and  it  has  passed  through  the  place  where  the  vein  should  have  been,  without  discovering 
it.  The  diabase-schist  was  cut  at  225  feet  in  from  the  portal  of  the  crosscut,  and  at  240  feet 
a  fracture-plane  was  passed  through,  containing  some  quartz  stringers  having  a  north-westerly 
strike.     A  drift  was  made  along  this  for  a  distance  of  68  feet  in  the  hope  that  it  would  lead 
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to  the  vein,  but  with  negative  results.  Some  samples  were  taken  along  this  drift,  and  from 
some  mineralized  streaks  in  the  diabase  passed  through  bv  the  crosscut,  which  were  assayed 
for  gold  and  silver,  but  were  not  found  to  contain  any  of  these  metals. 

There  are  on  this  property  other  vein-outcrops,  one  of  which,  along  a  favdt,  contains  some 
copper  in  addition  to  gold.  At  the  time  of  my  visit  to  the  property  this  summer  development 
was  in  progress,  which  consisted  of  driving  exploratory  crosscuts  through  the  diabase-schist 
towards  the  copper-bearing  vein  above  mentioned,  and  the  gold-bearing  quartz  vein.  These 
were  being  driven  from  an  approximate  elevation  of  2,400  feet,  but,  aside  from  cutting  a  few 
stringers  of  quartz  containing  iron  pyrites,  nothing  of  importiince  had  been  discovered,  but 
these  crosscuts  had  to  be  driven  some  distance  farther  before  they  could  be  expected  to  cut  the 
downward  continuation  of  any  of  the  known  ore-bearing  fissures. 

Close  to  one  of  these  new  crosscuts  there  was  found,  a  few  years  ago,  a  stringer  containing 
galena  rich  in  gold.  This  stringer  was  onlj' a  few  inches  in  width,  and  the  rich  galena  only 
occurred  for  a  short  distance  in  it,  but  was  exceedingly  rich,  some  specimens  containing  as 
much  as  2-5  per  cent,  gold,  which  occurred  native  in  the  galena.  It  was  rather  hoped  that  the 
work  going  on  this  summer  would  discover  another  one  of  these  rich  stringers. 

The  results  of  this  exploratory  work  will  be  watched  with  interest,  as,  if  it  be  found  that 
the  mineralized  fissures  contain  ore  of  a  commercial  value  at  the  depth  at  which  these  cross- 
cuts will  intereect  them  (some  600  feet  below  their  outcrops),  it  will  go  a  long  way  towards 
restoring  confidence  in  the  camp,  and  will  stimulate  development  of  other  properties. 

In  the  immediate  vicinitv  of  the  town  of  Poplar  are  located  the  Lwktj  Jack,  Stvede,  and 
Gold  Park  (Martin  &  Gilbert)  properties,  in  which  occur  quartz  veins  and  stringers  both 
parallel  to  and  crossing  the  diabase-schist  and  phyllite  formations.  The  veins  are  of  quartz, 
varving  in  width  from  a  fraction  of  an  inch  to  as  much  as  6  feet,  and  mineralized  with  iron 
pyrites,  galena,  arsenopyrite,  and  native  gold. 

On  the  Gold  Park  several  veins  occur  at  close  intervals,  and  at  surface  the  decomposing 
diabase-schist  Iving  between  them  yields  gold  bv  panning.  An  attempt  was  made  to  sluice 
some  of  this  decomposing  surface  material,  but  it  did  not  pay.  In  a  few  places,  both  on  the 
Gold  Park  and  Swede  properties,  stringers  of  arsenopyrite  traverse  the  formation  in  all 
directions,  forming  a  stockwork.  Some  of  this  mineral  is  very  rich  in  gold,  assays  of  selected 
specimens  showing  it  to  contain  as  much  as  32.5  oz.  of  that  metal  to  the  ton.  A  mill  test  of  8 
tons  of  ore  ta,ken  from  the  Swede  group  some  years  ago  yielded  gold  to  the  value  of  8246  gross, 
a  trifle  over  830.81  a  ton.  It  is  obvious,  however,  that  there  was  not  much  of  this  material 
available,  or  the  property  would  not  now  be  idle. 

In  1910  a  considerable  amount  of  prospecting  was  done  along  that  part  of  the  diabase- 
schist  on  the  Swede  property  containing  arsenopyrite  stringers.  The  work  consisted  of  sinking 
a  number  of  test-pits  and  driving  an  adit  on  some  of  the  quartz  veins.  While  this  exploration- 
work  did  not  roach  any  great  depth,  it  was  on  the  whole  disappointing,  many  of  the  pyrite 
stringers  proving  to  be  gash-veins,  and  playing  out  a  few  feet  below  the  surface  of  the  ground. 
The  quartz  veins  also  were  found  to  be  spotty  and  to  be  low  grade  between  the  richer  spots. 
Sufficient  work  has  not  yet  been  done,  however,  to  finally  decide  the  value  of  this  property, 
one  way  or  the  other. 

About  five  miles  up  Poplar  creek  from  the  railroad  a  belt  of  serpentine  crosses  the  creek, 
having  a  north-westerly  strike  and  of  much  the  same  appearance  as  that  noted  on  Brown  creek. 
This  serpentine  contains  asbestos  in  the  seams  which  traverse  the  rock  along  the  sUps. 

Along  the  path  of  a  snowslide  on  the  steep  mountain-side,  200  or  300  feet  above  the  level 
of  the  creek,  the  rock  is  exposed  over  a  considerable  area,  showing  seams  and  masses  of  asbestos 
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in  a  number  of  places.  The  asbestos  at  surface  has  a  short  fibre  and  is  quite  brittle,  but  prob- 
ably could  be  utilized  in  the  manufacture  of  insulating  material  for  boiler  and  steam-pipe  cover- 
ings, etc.     No  work  has  been  done  on  this  property  to  ascertain  its  commercial  value. 

On  the  north-east  side  of  Poplar  ci-eek,  on  Mount  Johnson,  between 

Star.  Lake  and  Hope  creeks,  is  situated  the  Star  group  of  claims,  at  an  altitude 

of  7,300  feet.     The  formation  consists  of  carbonaceous  cale-schist,  phyllite, 

and  limestone,  very  similar  to  the  rocks  noted  on  Surprise  creek  and  in  Gold  gulch,  lying 

between  the  Central  and  Lime  Dyke  Mineral  Belts. 

On  the  property  are  two  veins,  one  of  which  consists  of  quartz  mineralized  with  galena 
and  iron  pyrites,  having  an  average  width  of  6  feet,  with  a  strike  of  K.  63°  W.,  cutting  the 
formation  at  an  angle  of  between  20  and  25  degrees,  with  a  steep  dip  to  the  north-east.  The 
second  vein  consists  of  quartz  carrying  iron  pyrites  and  galena  in  a  dark,  banded  limestone  of 
a  schistose  structure.  The  quartz  does  not  occur  as  a  well-defined  vein,  but  is  a  series  of 
stringers  between  the  laminse  of  the  limestone,  and  conforming  to  both  their  strike  and  dip. 

These  quartz  stringers  vary  in  width  from  a  few  inches  to  several  feet.  It  is  rather  a 
band  of  mineralized  limestone  than  a  vein  proper.  The  strike  of  this  rock  is  N.  40°  to  45°  W., 
with  a  slight  dip  to  the  north-east.  Development-work  consists  of  surface  cuts  and  shallow 
adits  a  few  feet  long.  The  quartz  vein  has  been  proved  for  a  distance  along  its  outcrop,  of 
several  hundred  feet  on  the  north  slope  of  the  di\'ide,  where,  in  an  ancient  glacial  basin,  a  short 
adit  has  been  driven,  showing  it  to  be  well  mineralized  with  galena  and  iron  pyrites.  A  sample 
containing  galena  from  this  place  assayed  :  Gold,  0.2  oz.  ;  silver,  30.3  oz. ;  lead,  29.6  per  cent. 
A  sample  of  quartz  containing  iron  pyrites  from  which  the  galena  had  been  removed  assayed  : 
Gold,  0.2  oz. ;  silver,  11.5  oz.  In  a  cut  300  feet  below  this  adit  is  an  outcrop  of  galena,  from 
which  a  sample  taken  assayed  :     Silver,  34.16  oz.  ;  lead,  44.44  per  cent. 

Down  the  creek  which  flows  from  the  basin  into  Hope  creek  a  large  amount  of  float  has 
been  found,  which  presumably  comes  from  this  vein. 

The  lime  vein  has  been  opened  on  the  south  side  of  the  divide  by  a  series  of  surface  cuts 
and  short  crosscuts.  The  mineralization  consists  of  galena,  iron  pyrites,  and  a  little  zinc-blende, 
and  has  an  average  width  of  4  feet.  Samples  taken  from  several  of  the  cuts,  combined, 
quartered  down,  and  assayed,  show  it  to  contain  :  Silver,  2.64  oz.  ;  lead,  23.23  per  cent.  At 
this  altitude  timber  is  not  plentiful,  the  trees  being  stunted  and  not  well  suited  for  mine  pur- 
poses. There  is,  however,  plenty  of  suitable  timber  available  down  the  creek  which  heads  on 
this  side  of  the  divide  and  flows  into  Lake  creek. 

It  is  probable  that  prospecting  will  show  this  mineralized  lime-belt  to  outcrop  farther  down 
the  Lake  Creek  slope,  where  an  adit  could  be  driven  on  it  and  thus  develop  it  at  depth.  In 
this  event  it  could  be  easily  and  cheaply  mined,  there  being  ample  facilities  for  economic  mining, 
and  the  ore  could  be  taken  to  the  railroad  by  way  of  Lake  creek.  The  quartz  veins  could  be 
similarly  de\eloped  from  the  Hope  Creek  side,  and  its  ore  taken  out  by  way  of  that  stream  to 
the  railroad. 

There  are  several  other  prospects  tributary  to  the  town  of  Poplar  upon  which  more  or  less 
work  has  been  done  at  various  times,  but  which  have  lain  idle  now  for  a  number  of  years. 
Particulars  of  these,  as  well  as  additional  information  with  regard  to  some  of  those  already 
mentioned,  will  be  found  in  a  report  by  R.  W.  Brock,  contained  in  the  Summary  Report  of 
the  Geological  Survey  of  Canada  for  the  year  1903,  on  pages  72  to  77,  and  in  the  report  for 
the  year  1904,  on  pages  89  and  90  ;  also  in  the  report  of  W.  Fleet  Robertson,  which  appeared 
in  the  Annual  Report  of  the  Minister  of  Mines  of  British  Columbia  for  the  year  1903,  on  pages 
112  to  116. 
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Placer  Gold. 

The  existence  of  placer  in  Lardcnu  creek  aiul  the  Lardeau  river,  in  the  Trout  Lake 
Mining  Division,  has  been  known  for  a  number  of  years,  but,  so  far,  all  attempts  at  saving 
tlie  gold  have  proved  failures,  partly  owing  to  the  ditKculty  in  diverting  the  water,  and 
partly  to  the  presence  of  large  boulders  in  the  stream-beds  where  the  gold  occurs. 

Near  the  town  of  Trout  I^ake,  at  the  mouth  of  a  small  canyon,  during  a  period  of  extra 
low  water,  a  pocket  of  gold  was  found  a  good  many  years  ago  in  the  gravel  of  the  present 
stream-bed,  and  the  gravel-banks  a  little  farther  down  the  stream  contain  gold,  as  can  be 
proved  by  panning.  In  order  to  woik  this  jilacer,  a  Sjiokane  company  built  a  dam  at  the 
mouth  of  the  c<inyon,  from  which  a  flume  was  constructed  to  cai'ry  the  water  of  the  creek  and 
expose  the  gravel  of  the  creek-bed,  so  that  it  could  be  mined.  The  experiment  was  unsuccess- 
ful, however,  on  account  of  the  heavy  flow  of  water  that  season,  and  the  following  spring's 
high  water  took  out  a  part  of  the  flume,  which  was  never  rebuilt. 

At  Ten-mile,  a  short  distance  below  the  mouth  of  Gainer  creek,  a  placer-miner  by  the 
name  of  Peter  Culkeen  has  done  much  exploration-work  endeavouring  to  locate  pay -gravel  in 
an  ancient  lake-basin.  Lardeau  creek  at  this  place  is  crossed  by  a  rim  of  hard  rock,  through 
which  it  has  only  recently  (geologically  speaking)  cut,  and  which  it  has  not  yet  worn  down  to 
grade,  but  flows  over  in  a  low  fall. 

Placer  gold  has  been  found  on  both  sides  of  this  rim,  and  the  supposition  is  that  on  bed- 
rock in  the  basin  above  gold  in  paying  quantities  exists.  Mr.  Culkeen  has  been  acting,  on 
this  theorj-  for  the  past  few  years,  and  during  his  leisure-time  has  done  a  considerable  amount 
of  trenching,  sluicing,  and  hydraulicking  with  home-made  apparatus.  It  is  his  intention, 
during  the  low-water  period  this  fall  and  winter,  to  drive  a  crosscut  through  the  rock-rim  of 
the  basin  and  explore  the  gravel  along  bed-rock  above  it.  There  is  too  much  water  in  the 
gravel  to  permit  of  its  being  explored  by  shafts,  which  Mr.  Culkeen  attempted  to  do,  but 
only  succeeded  in  sinking  a  few  feet  before  the  water  drove  him  out. 

He  has  found  gold  in  several  places  in  the  gravel ;  some  pieces  shown  to  the  writer  were 
a  good  size,  but  considerably  flattened  and  worn  smooth,  showing  that  they  have  been  trans- 
ported some  distance.  In  the  Lardeau  river  below  Poplar  gold  has  been  found  in  the  present 
bed  of  that  stream  as  far  south  as  Gold  Hill,  in  the  Ainsworth  Mining  Division.  The  river, 
however,  is  full  of  boulders,  some  of  which  are  cjuite  large,  and  contains  such  a  heavy  flow  of 
water  that  it  would  only  be  possible  to  work  it  by  means  of  a  dredge. 

An  attempt  is  being  made  to  do  this  by  an  American  company,  the  dredge  being  located 
in  the  river  a  short  distance  above  the  railroad  bi'idge  at  Gold  Hill,  in  the  Ainsworth  Division. 
What  the  results  are  is  not  yet  known.  Owing  to  lack  of  time,  and  the  dredge  being  outside 
the  district  under  examination,  it  was  not  vi.sited  by  the  writer,  nor  did  inquiry  elicit  any 
definite  information.  The  problem  of  successfully  dredging  the  Lardeau  river  is  a  dilKcult 
one,  on  account  of  the  swiftness  of  the  stream  and  the  presence  of  boulders,  which  add 
materially  to  the  cost  of  operations. 
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NELSON    DISTRICT. 


NELSON  MINING  DIVISION. 

Report  of  J.  Cartmel,  Gold  Co.mmissioxer. 

I  have  the  honour  to  submit  the  annual  report  on  the  Nelson  Mining  Division  for  the 
year  ending  December  31st,  1914. 

A  considerable  amount  of  prospecting  and  development  work  in  a  .small  way  has  been 
prosecuted  during  the  year  and  still  continues,  but  it  goes  without  saying  that  the  outbreak  of 
war  has  had  a  detrimental  effect  on  mining  generally. 

It  is  gratifying  to  note,  however,  that  many  individuals  and  small  syndicates  are  still 
able  to  continue  work  upon  the  properties  in  which  the)-  are  interested,  wliile,  of  course,  those 
properties  producing  gold  are  not  affected  except  in  so  far  as  the  obtaining  of  capital  for  further 
development  is  concerned. 

The  Silver  Kiiig  is  owned  and  operated  by  the  Consolidated  Mining  it 

Silver  King.       Smelting  Company ;   work  on  the  mine  was  suspended  early  in  the  faU 

owing,  no  doubt,  to  conditions  brought  about  by  the  war.     Seven  hundred 

and  forty-five  feet  of  drifts  and  cuts  were  run  and  raises  to  the  aggregate  extent  of  about  335 

feet.     In  all,   13,421  tons  of  ore  was  shipped  to  Trail,  which  yielded  234  oz.  gold,  107,187  oz. 

silver,  and  420,133  lb.  of  copper. 

Very  little  was  done  on  this  mine,  which,  with  the  Silver  King,  is 
Molly  Gibson.      owned  and  operated  by  the  Consolidated  Mining  &  Smelting  Companj'  of 
Canada.     Drifts  and  cuts  to  the  extent  of  402  feet  were  run  and  500  tons 
of  ore  shipped,  from  which  was  recovered  24,489  oz.  silver  and  110,910  lb.  lead. 

Tliis  mine  is  operated  by  the  British  Columbia  Copper  Company,  but 
Queen  Victoria,      no  work  has  been  done  on  it  since  early  in  the  summer. 

J.   P.   Swedberg,    of   Nelson,    has  recently  obtained  a   lease  of  this 
Granite-Poorman.    property  and  has  a  force  of  about  a  dozen  men  working  at  the  present  time. 
The  mine  is  well  equipped  and  good  results  are  confidentlj'  looked  for. 

Wm.  A.  Moore  had  four  men  w  orking  on  the  California  for  about  six 
California  Group,  months  during  the  past  year,  and  50  tons  of  ore  from  same  was  shipped  to 
the  Trail  smelter.  In  addition,  a  small  shipment  (12  tons)  was  made  from 
the  Union,  which  adjoins  the  California,  and  on  which  there  is  a  good  showing.  Two  men 
are  still  working  here  and  five  on  the  Cliff,  another  of  the  group,  and  it  is  intended  to  make 
monthly  shipments  from  now  on. 

Several  men  have  been  working  for  some  time  past  on  this  property, 
Pingree.  which  is  under  the  management  of  Frank  E.  Pearce. 

This  mine  is  being  worked  under  lease  and  bond  by  A.  H.  Gracey  and 
Venus.  associates.     During  the  summer  an  average  of  eighteen  men  was  employed 

in  development  and  ore-extraction.     Several  lots  of  ore  were  put  through 
the  Athabaska  mill,  which  was  rented,  and  development-work  is  being  continued. 
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The  Excheqtur,  a  well-known  pi-opcity  in  the  same  vicinity,  is  also  being  operated  under 
le^e  by  Frank  Pliillips  and  associates,  but  nothinj,'  much  lias  been  accomiilished  as  far  as  I  can 
learn. 

Tliis  property  is  owned  by  a  syndicate  of  Nelson  men,  which  has  five 
Perrier.  men  working.     During  the   past  year  a  pipe-line  was  laid  to  carry  water 

under  pressure  for  the  purpose  of  operating  a  compressor  plant,  and  a 
hydraulic  pump  installed  in  the  shaft  to  handle  seepage  water,  of  which  there  is  considerable. 
The  shaft  was  sunk  15  feet  deeper  and  a  drift  run  in  on  the  vein  a  distance  of  25  feet.  The 
ore-shoot  is  2  feet  wide  in  the  face  of  the  tunnel,  and  a  small  trial  shipment  of  7  tons  yielded 
§16  to  the  ton  in  gold. 

Sheep  Creek  Distkict. 

The  principal   work  at  the  Queen  during  the  past  year  consisted  of 
Queen.  sloping  from  the  No.  6  level,  and  9,800  tons  of  ore  was  crushed  in  the  mill, 

the  exact  returns  from  which  I  am  unable  to  give,  although  it  is  likely  to 
be  not  far  short  of  §110,000.  In  addition  to  the  stoping,  about  550  feet  of  drifting  was  done 
on  the  group,  which  includes  a  No.  2  tunnel  on  the  Alexandra  claim,  in  which  is  a  good  showing 
of  ore.  An  average  of  twenty-eight  men  was  employed  undei-gromid  and  seventeen  on  the 
surface ;  E.  V.  Biickley  is  in  charge. 

This  well-known  mine  is  situated  on  Dominion  mountain,  about  half 

Mother  Lode,      a  mile  up  Sheep  creek  from  the  Queen,  at  an  elevation  of  6,000  feet  above 

sea-level,  the  mine-workings  being  650  feet  below  the  outcrop.     The  mine 

is  worked  through  adits,  the  lowest  of  which  is  the  500-foot ;  this,  800  feet  in  lengtli,  being  the 

main  tramming  adit.     A  shaft  has  been  sunk  1 50  feet  below  this. 

llie  ore  is  conveyed  to  the  mill,  situated  on  Sheep  creek,  by  means  of  an  A.  Leschen  <fe 
Son  aerial  tramway  3,700  feet  in  length,  the  vertical  distance  between  the  loading  and  discharge 
terminals  being  1,900  feet.  The  tram  has  a  capacity  of  100  tons  and  is  operated  by  one  man 
only,  the  buckets  being  automatically  loaded  and  self-dumping. 

The  mill,  which  is  very  complete,  was  designed  and  erected  by  the  Merrill  Metallurgical 
Company,  of  San  Francisco,  and  lias  a  capacity  of  100  tons  a  day.  The  installation  consists 
of  ten  stamps,  sliming,  amalgamation,  and  cj^anide  plant,  operated  in  sections  by  si.x  Pelton 
water-wheels.  Up  to  August  1st  last  the  mill  was  operated  as  originally  designed;  that  is, 
crushing  in  water,  classif^'ing,  and  tube-milling  followed  by  plate  amalgamation,  the  slimes  from 
the  classifier  going  direct  to  the  cyanide  plant.  After  August  1st  the  plan  of  crushing  in 
cyanide  solution  was  adopted  in  place  of  amalgamation,  with  the  result  that  the  consumption 
of  cyanide  was  considerably  reduced  and  percentage  of  extraction  increased.  Unfortunately, 
owing  to  lack  of  sufficient  power,  the  mill  can  only  be  operated  about  nine  months  of  the  year. 

Twenty  thousand  tons  of  ore  was  mined  and  milled  during  the  year,  the  average  number 
of  men  employed  being  sixty — forty-nine  at  the  mine  and  eleven  at  the  mill. 

The  total  amount  of  development  and  exploration  work  done  aggregated  2,093  feet, 
consisting  of  drifting  1,546  feet,  crosscutting  282  feet,  raising  242  feet,  and  sinking  23  feet. 

I  am  indebted  to  J.  E.  Rutherford,  general  manager  of  the  mine,  for  the  foregoing 
interesting  details. 

On  this  and  adjoining  properties  no  new  development-work  worth 
H.B.  mentioning  has  been  done,  those  interested  confining  their  eflforts  to  the 

extraction  of  lead  and  zinc  carbonate  ore  from  the  old  workings,  of  wliich 
nearly  2,000  tons  of  the  lead  ore  has  been  shipped  to  the  Trail  smelter. 
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R.  M.  and  K.  K.  Laib  have  done  considerable  work  on  this  property, 
Spokane  Group,     which   is   situated  on  Cultus  creek,  flowing  east  from  the  head  of  Sheep 
creek.     The  ledge  has  been  shown  up  on  the  surface  by  open-cuts  for  a 
distance  of  2,000  feet  and  opened  up  underground  by  about  500  feet  of  tunnel. 

The  upper  tunnel,  105  feet  long,  shows  a  continuous  ore-shoot  which  is  said  to  average  39 
inches  in  width.  An  average  sample  taken  from  the  poorer  part  of  the  dump  is  reported  to 
have  assayed  827  in  gold,  silver,  and  lead. 

The  lower  tunnel  cuts  the  ledge  at  a  depth  of  75  feet,  210  feet  east  from  the  mouth  of  the 
upper  tunnel,  and  drifts  on  an  ore-shoot  from  1  to  4 J-  feet  wide,  a  distance  of  240  feet,  gaining 
a  depth  of  140  feet  beneath  the  upper  tunnel.  It  is  said  that  an  average  sample  cut  across  4| 
feet  of  ore  assayed  over  650  in  gold,  silver,  and  lead. 

H.  Y.  Anderson,  of  Nelson,  has  a  lease  and  bond  on  this  property  and 
Golden  Fawn.      has  had  a  force  of  about  a  dozen  men  working  during  the  last  four  months. 
Tlie  work  done,  so  far,   consists  mainly  of  open-cuts  and  the  ore  is  being 
put  through  the  Xugget  mill.     The  property  is  showing  up  well. 

On  the  Reno  Group,  which  is  situated  near  the  Xugget,  there  is  said  to  be  a  very  fine 
showing.  W.  B.  Poole,  of  Spokane,  has  had  three  or  four  men  working  here  putting  in 
open-cuts. 

On  the  Summit  group,  under  lease  to  Wm.  DeWitt  and  partners,  several  runs  have  been 
made  with  the  small  mill  on  the  Ore  Hill  adjoining,  which  are  said  to  have  turned  out  well — 
about  850  a  ton,  I  believe. 

This  property,  situated  about  seven  miles  from  Salmo,  is  operated  by 

Emerald.  Iron  Mountain,  Limited,  but  has  been  closed  down  during  the  last  three 

months  of  the  year  owing  principally  to  conditions  brought  about  by  the 

.war  and  incidentally  to  the  bad  state  of  the  road  at  the  change  of  seasons.     During  the  nine 

mouths  of  operation   1,136  tons  (dry  weight)   of  ore  was  mined  and   shipped   to   the  Trail 

smelter  yielding  837,428  fi).  of  lead  and  1,267  oz.  of  silver,  to  the  value  of  §24,239. 

An  average  of  seven  men  was  employed  in  the  mine  and  two  outside,  and  during  the  year 
85,320  was  spent  on  development-work,  and  in  addition  a  considerable  sum  on  roads, 
buildings,  etc. 

The  company  also  did  assessment-work  on  nine  mineral  claims. 

The  deposit  of  molj'bdenite  ore  at  Lost  creek,  about  fourteen  miles 
Molybdenite.       from  Salmo,  which  was  mentioned  in  my  last  report,  has  aroused  consid- 
erable interest  during  the  past  year  owing  to  the  comparative  rarity  of  the 
mineral  and  the  fact  that  the  deposit  would  appear  to  be  of  greater  extent  than  is  usual,  and 
the  ore  in  some  cases  of  a  very  high  grade  and  free  from  impurities. 

The  property  consists  of  seven  claims,  owned  by  Ross,  Bennett,  and  Benson,  but  at 
present  is  under  lease  and  bond  to  Bell  Brothers  of  Salmo,  who  have  had  an  average  of  three 
men  working  steadily,  as  many  as  eight  being  employed  at  the  close  of  the  j'ear.  Open-cuts 
have  been  run  in  on  the  dyke  at  intervals  for  a  distance  of  1,400  feet  and  ore  encountered 
in  all. 

In  August  a  car  of  23^  tons  of  the  ore  was  shipped  to  the  Henry  E.  Wood  Ore  Testing 
Company,  Denver,  Colorada.  This,  for  testing  purposes,  was  divided  into  three  different  lots 
secured  from  separate  portions  of  the  dyke  :  No.  1,  of  822  lb.,  going  30.175  per  cent.;  No.  2, 
29,895  m.,  10.25  per  cent.;  and  No.  3,  17,119  lb.,  9.33  per  cent.  At  20  cents  a  pound,  the 
rate  it  was  agreed  to  sell  for  early  in  the  year,  the  car  netted  the  owners  8815  clear  of  the 
cost  of  treatment  and  transportation. 


Silver-lfUd    Orew    and    Mill    Products — Kooteiiay    Ui-strii-t, 
Panaiua-Paciflc   KxpOMition. 


llriliNli    Culiiiubia. 


Orex   from   ItrltlMli   (olniiilita    Mlnt*M   anW    I'lodiielH  of   SnielltT  o|*erati>d    l»y   CoiiHolidatt'd 
MliiiiiK    and    Snicltliiif    <'o — Trail,    llrlllNli    (oluiiilifa.       Paiiaiua-Pacino    KxpoHltiuii. 
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Another  car  of  25i  tons  is  now  about  ready  for  shipment  at  Salmo,  and  a  table  test  shows 
same  to  run  about  14  per  cent.  The  owners  expect  to  receive  70  cents  a  pound  on  this 
shipment,  lia\  ing  already  had  several  bids  on  same  from  different  points  in  tlie  United  States. 

There  is  estimated  to  be  about  1,000  tons  of  lower-grade  ore  on  tin'  (hmip  at  the  present 
time. 

Some  ore  was  shipped  from  the  Zincton,  which  adjoins  the  H.l!.,  on  V)eer  creek,  and  work 
was  also  done  on  the  Leadville,  Aspen  Group,  Silver  Dollar,  and  several  otiicr  properties  in  the 
same  vicinity. 

Y.MiK  District. 

During  the  past  year  development-work  was  continued  on  the  Fniirth 
Ymir-Wilcox.  of  July  and  IFi^coa;  veins,  which  are  parallel  and  about  50  feet  apart.  This 
development  consists  of  about  800  feet,  mostly  on  the  Fourth  of  July,  on 
the  two  main  ore-shoots  of  which  a  large  tonnage  has  been  blocked  out.  The  vein  is  opened 
some  400  feet  in  length  by  300  feet  in  depth.  The  present  policy  of  the  company  precludes 
production  until  completion  of  the  exploration-work  in  hand.  The  average  content  of  30 
inches  of  the  ore-body  is ;  Gold,  0.75  oz.  ;  silver,  3.1  oz. ;  the  lead  and  zinc  contents  being 
variable  according  to  local  influences  in  the  vein.  The  property  is  now  equipped  with  a  10- 
stamp  amalgamation  and  concenti'ation  mill,  electrical  plant,  75-horse-power  compressor,  one 
2-bucket  tramway  from  main  working-tunnel  to  mill,  boarding  and  bunk  houses,  etc. 

On  this  property  a  new  3,000-foot  tunnel,  to  attack  new  ore-bodies, 
Yankee  Girl.  has  been  started,  which  will  give  a  depth  of  900  feet  below  the  main  upper 
level.  Grading  was  completed  for  a  hydro-electric  power  and  mill  instal- 
lation, the  intention  being  to  bring  water  from  Wild  Horse  creek  by  6,500  feet  of  3-  x  2-foot 
flume  to  a  penstock,  thence  by  pipe-line  1,200  feet  to  the  water-wheel,  under  240-foot  head. 
Plans  for  the  mill  are  now  being  prepared.  The  crew  averaged  twenty  inen  up  to  the  middle 
of  August,  being  then  reduced  by  moi-e  than  half,  but  will  again  be  increased  when  work  on 
the  new  tunnel  is  well  under  way. 

No  considerable  amount  of  work  was  done  on  this  mine  during  the 

Dundee.  year,  but  it  is  said  to  be  a  very  promising  property,  the  vein  being  from  18 

to  25  feet  in  width  and  carrying  good  values.     The  main  tunnel  encountered 

the  ore-body  at  a  depth  of  960  feet  below  the  outcrop  and  drifted  along  same  a  distance  of  150 

feet.     Development  will  no  doubt  continue  to  an  increa.sed  extent  this  year. 

Some  prospecting  and  development  work  was  also  done  on  the  Jennie  Bdl,  Sllrliiuj, 
Canadian  Pacific,  and  several  other  properties  in  this  vicinity. 

Erie  District. 

A  force' of  from  six  to  ten  men  has  been  employed  on  this  mine  more 

Second  Relief,     or  less  continuously  during  the  y(!ar,  ])rincipally  in  raising  and  stoping,  the 

ore  being  crushed  in  the  10-stanip  mill  on  the  property,  but  I  am  unable  to 

give  any  details  of  the  amount  of  bullion  recovered.     This  property  has  been  a  heavy  j.roducer 

in  the  past,  and  no  doubt  will  continue  to  give  a  good  account  of  itself. 

Pl.AOEU. 

In  all,  twenty-four  placer  claims  were  recorded  in  this  di.strict  during  1914,  the  majority 
having  been  located  on  Sheep  creek  in  the  vicinity  of  the  Queen  mine,  and,  despite  all 
disclaimers  to  the  contraiy,  the  impression  is  that  the  first  locsitors  were  attracted  by  the 
knowledge  that  a  certain  amount  of  fine  gold  was  escaping  into  the  creek  with  the  tailings  from 
the  Q^ieen  mill,  and  had  been  for  some  years  past. 
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Some  so-called  nuggets  were  shown  Vjy  two  men  wlio  had  worked  a  little  farther  up  the 
creek  (just  below  the  old  Kootenay  Belle  mill),  but  these  had  the  appearance  of  being  either 
small  pieces  of  amalgam  which  had  been  retorted,  or  irregular-shaped  buttons  of  gold.  At  all 
events,  they  had  the  effect  of  creating  a  little  local  excitement,  with  the  result  that  a  number 
of  claims  were  located  on  that  portion  of  the  creek,  and  while  some  work  was  done  there 
during  such  time  as  the  stage  of  water  permitted,  I  do  not  know  that  anything  worth 
reporting  resulted. 

Early  in  the  summer  a  creek  lease  was  staked  on  the  Salmo  river  near  Hall  Siding,  on 
the  Great  Northern  Railway,  a  few  miles  this  side  of  Ymir.  This  was  granted,  and  a 
considerable  amount  of  work  done  on  the  ground  with  encouraging  prospects,  but,  owing  to 
damage  caused  to  the  works  by  a  sudden  freshet  in  the  early  fall,  the  work  was  discontinued 
for  the  balance  of  the  season,  but  will  doubtless  be  recommenced  this  spring. 

On  Forty-nine  creek,  where  in  early  days  an  hydraulic  company  operated  and  succeeded, 
in  spite  of  numerous  difficulties,  in  recovering  a  considerable  amount  of  heavy  gold,  five  creek 
leases  were  staked  by  a  syndicate  of  Nelson  men  over  ground  formerly  covered  by  leases  which 
had  been  cancelled.  These  new  leases  have  been  authorized  and  sutficient  capital  interested 
to  properly  test  the  ground,  and  if  the  results  justify  it  the  property  will  be  taken  over  by  a 
company  able  to  work  them  to  the  best  advantage.  Some  work  done  on  this  ground  during 
the  summer  resulted  in  encouraging  prospects  being  secured,  although  bed-rock  was  not  reached. 
As  this  property  is  situated  less  than  ten  miles  from  Nelson  and  a  good  road  leads  practieallj^ 
right  to  the  ground,  there  are  no  great  difficulties  in  the  way  of  transportation  to  contend 
with,  and  the  outcome  of  the  venture  will  be  awaited  with  considerable  interest  by  the  people 
hereabouts. 

Office  Statistics — Nelsox  Mining  Division. 

Free  miners'  certificates  (individual) 567 

II                       "            (special) 5 

II                       M            (company) 5 

Claims  recorded  (mineral) 256 

n                (placer) 24 

Certificates  of  work  recorded 536 

Agreements,  transfers,  etc 83 

Reveniie. 

Free  miners'  certificates 82,944  00 

Mining  receipts,  general 2,635  25 

Total §5,579  25 


ARROW  LAKE  MINING  DIVISION. 

"Walter  Scott,  Mining  Recorder  (Office  at  Nakusp). 

The  ]\Iining  Recorder  submits  the  office  statistics,  and  says :     "  Nothing  but  the  ordinary 
assessment-work  has  been  done  this  year  upon  mineral  claims." 

Office'  Statistics — Arrow  Lake  Mining  Division. 

Free  miners'  certificates 25 

Certificates  of  work  recorded 15 

Mineral  claims  recorded 8 

Cash  paid  in  lieu  of  work SI 00 
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ROSSLAND    DISTRICT. 


TRAIL   CREEK   MINING    DIVISION. 
Report  of  H.  R.  Towxsend,  Gold  Commissioner. 

I  have  the  honour  to  submit  the  report  of  mining  operations  in  the  Trail  Creek  Mining 
Division  during  the  year  1914. 

This  Division  enjoys  the  distinction  of,  this  year,  showing  no  decrease,  but  instead  a 
substantial  increase  of  about  .§170,000,  despite  the  war  and  its  attendant  conditions. 

The  only  important  mines  in  this  Division  are  those  at  Rossiand,  which  for  several 
successive  years  have  produced  more  than  half  of  the  total  lode-gold  output  of  the  Province, 
as  well  as  the  silver  and  copper  associated  with  the  gold  in  the  ores  of  this  camp.  The  gross 
value  of  the  mineral  production  of  this  Division,  practically  all  from  Rossiand  mines,  during 
the  period  of  1894-1914  shows  a  total  of  more  that  862,000,000.  As  the  average  annual  total 
value  for  five  years,  1909-1913  has  been  approximately  83,040,071,  it  may  be  .seen  that  the 
mines  at  Rossiand  are  continuing  to  add  substantially  to  the  value  of  the  mineral  production 
of  British  Columbia.  The  records  show  that  from  a  total  of  about  -SI 00,000  in  1894  (the  records 
at  that  time  were  not  very  accurate  and  vary  considerably)  there  was  an  increase  year  after 
year  until,  in  1902,  the  maximum  amount  for  any  year  was  reached  with  a  value  of  .S4,.S93,39.5. 
The  output  for  1914  shows  a  total  value  of  .?3,449,210,  which  is  higher  than  for  any  other 
year  since  1908,  which  seems  to  afford  convincing  testimony  that  confidence  in  the  stability  of 
the  mining  industry  of  Rossiand  camp  is  well  warranted. 

The  Consolidated  Mining  and  Smelting  Company  of  Canada,  Limited,  and  the  Le  Roi  No. 
2,  Limited,  continue  to  be  the  principal  operators  in  this  Di\'ision,  and,  although  the  latter 
company  was  closed  down  on  account  of  the  war  in  Europe,  the  production  of  the  Division  for 
the  year  exceeded  that  of  1913  by  -8167,000.  The  mines  operated  by  these  companies  produced 
this  year  ore  to  the  value  of  .83,449,210.  The  aggregate  of  the  workings  in  the  properties 
operated  by  these  companies  on  Red  mountain  is  between  fifty  and  sixty  miles. 

The  properties  in  the  South  Belt  of  Rossiand  camp  have  been  at  a  standstill  during  the 
year,  but  a  deal  has  been  made  lately  wherebj-  the  Blue  Bird  group,  owned  by  the  Rosalia 
Mining  Company,  will  be  developed  by  E.  L.  Tate  during  the  present  year. 

The  most  important  company  in  this  Division  is  the  Consolidated  Mining  and  Smelting 
Company  of  Canada,  which  owns  and  operates  in  this  Division  the  Centre  Star  and  Le  Roi 
groups  in  the  Rossiand  camp  and  the  copper  and  lead  smelter  at  Trail. 

In  addition  to  these,  the  company  has  acquired  and  operates  a  number  of  silver-lead 
mines  in  other  Mining  Divisions,  the  ores  from  which  are  sent  to  Trail  for  treatment. 

The  Trail  smelter  is  also  operated  as  a  customs  smelter  and  handles  all  the  lead  ores 
smelted  in  the  Province. 

The  Consolidated  Company  has  continued  improving  the  smelting  plant  at  Trail,  and  has 
spent  upwards  of  So00,000  on  the  plant  during  the  year. 

The  annual  report  of  the  company  for  its  fiscal  year  ending  September  30th,  1914,  of 
course,  deals  with  the  company's  operations  as  a  whole,  including  both  mines  and  smelter. 
This  report  shows,  however,  that  four  dividends  were  paid  during  the  fiscal  j'car,  amounting 
to  8476,376,  or  at  the  rate  of  about  8  per  cent,  on  the  stock  issued  and  paid  up. 
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The  financial  statement  of  R.  H.  Stewart,  the  general  manager,  saj-s  :  "  Operations  for 
the  year  show  a  net  profit  of  8474,012.24  after  writing  off  8193,149.69  for  depreciation  on 
plant  and  equipment  and  charging  to  Profit  and  Loss  Account  -$492,465. 91  expended  during 
the  period  in  development  on  our  properties.  Increase  in  plant  account  for  the  year,  deduct- 
ing depreciation  and  sales  of  plant,  amounted  to  8366,567.55.  Increase  in  property  account, 
$283,422.31." 

The  Centre  Star  group,  comprising  the  Centre  Star,    War  Eagle,  Iron 

Centre  Star.       Mask,    Mtufwump,    Idaho,    Enterprise,    Virginia,   Red  Mountain,  Stewart 

Fraction,  Pilgrim,    City  of  Spokane,   Iron  Horse,    Monte    Chrigto,    Butte 

Fraction,  Lulla  Fraction,  Iron  Colt  Fraction,    Virginia  Fraction,  Paul  Boy,  Mabel,  Monte 

Christo  Fraction,  Trophy  Fraction,  Buckeye,  Eddie  J.,  Monita,   Overlooked  Fraction,  and  the 

Daisy  Fraction,  produced  173,666  tons  of  ore  of  a  gross  assay  value  of  82,162,943.79. 

The  work  done  during  the  year  was  10,377  feet  of  drifting  and  crosscutting,  1,279  feet  of 
raising,  157  feet  of  sinking,  and  10,752  feet  of  diamond-drilling.  The  average  number  of  men 
employed  was  450. 

The  Le  Roi  group,  comprising  the  Le  Roi,  Pack  Train,  Black  Bear, 

Le  Roi.  Ruby  Fraction,  Pearl  Fraction,  Durham,  Treadwell,  Le  Roi-Annie  Fraction, 

Nelson  No.  2,  Abe  Lincoln,  St.  Patrick  Fraction,  St.  Peter  Fraction,  Sunset, 

Alabama,  Annie  E.,  Grand  Prize,  Deer  Park,  Martha  Rose  Fraction,  Patricia  Fraction,  and 

Day  After  Fraction,  produced  96,686  tons  of  ore  of  a  gross  assay  value  of  $1,085,176.44. 

The  work  done  was  2,515  feet  of  drifting  and  crosscutting,  279  feet  of  raising,  12  feet  of 
sinking,  and  10,889  feet  of  diamond-drilling.     The  average  number  of  men  employed  was  200. 
As  will  be  seen  by  comparing  the  above  groups  with  the  list  in  the  reports  of  previous 
vears,  a  number  of  new  claims  have  been  added  to  each  during  the  past  year. 

The  Le  Roi  No.  2  group,  consisting  of  the  Annie,  Annie  Fraction,  Josie 
Le  Roi  No.  2.       Fraction,  No.  1,  and  Poorman,  mined  26,886  tons  of  ore,  of  which   10,286 
tons  was  milled  and  16,599  tons  shipped  to  the  smelter,  together  with 
1,168  tons  of  concentrates.     The  value  of  the  ore  shipped  was  8307,750.65  and  of  the  concen- 
trates 821,244.07. 

The  work  done  was  2,664  feet  of  drifting,  73  feet  of  raising,  182  feet  of  sinking,  and 
8,602  feet  of  diamond-drilling.     The  average  number  of  men  employed  was  115. 
The  corapanj-  has  lately  secured  a  bond  on  the  Giant-California. 

The  claims  in  this  group  are  the  Inland  Empire,  Berlin,  Saginaw, 
Inland  Empire.  Saginaw  Fraction,  GlendaJe,  Hidden  Hand,  Washington,  Inland  Fraction, 
Independent,  and  four  other  claims  not  yet  Crown-granted.  No  ore  was 
shipped,  but  the  following  work  was  done  on  the  property  :  Drifting  and  crosscutting,  1,500 
feet;  raising,  40  feet;  and  diamond-drilling,  1,200  feet.  This  was  all  done  in  the  way  of 
development-work,  and  has  resulted  in  showing  up  some  large  bodies  of  milling-ore  which  the 
company  intends  to  work  extensively  next  year.     The  number  of  men  employed  was  fifteen. 

Office  Statistics — Trail  Creek  Mining  Division. 

Mineral  claims  recorded   33 

Certificates  of  woik 85 

Certificates  of  improvement 1 

Bills  of  sale 10 

Free  miners'  certificates  (individual) 132 

It                       II              (company) 3 

II                      11             (special) - 
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BOUNDARY  DISTRICT. 


GREENWOOD  MINING  DIVISION. 
Rf.port  of  W.  R.  Dewdney,  Gold  Commissioner. 

I  have  the  honour  to  siibiiiit  the  annual  report  on  niiniug  operations  in  the  Greenwood 
Mining  Division  for  the  year  1914. 

Owins  to  the  activity  in  real  estate  and  other  attractions,  Greenwood  almost  forgot  the 
mineral  wealth  which  lay  at  her  door;  with  the  advent  of  "hard  times,"  however,  old-time 
prospectors  turned  again  to  the  hills,  with  the  result  that  this  Division  has  not  suffered  to  the 
extent  one  might  have  expected  through  the  closing-down  of  the  British  Columbia  Copper 
Company's  mines  and  smelter  and  from  the  effects  of  the  war. 

Properties  surrounding  Greenwood  are  being  actively  worked  and  a  feeling  of  optimism 
is  apparent  throughout  the  Division. 

The  operations  of  the  Greenwood  smelter  of  the  British  Columbia  Copper  Company, 
Limited,  from  .January  1st  to  August  22nd,  when  it  was  closed  down,  were  as  follows  :— 

Total  ore  treated 303,429  tons. 

Metals  recovered — 

Gold 14,442  oz. 

Silver 63,.501    ,. 

Copper 4,116,190  R. 

Estimated  production  from  United  States  ores,  included  in  the  above  metals- 
Gold .5,170  oz. 

Silver -liAGS    „ 

Copper   164,561  B). 

Ore  shipments  received  at  smelter — 

Moth>;r  Lode  (B.C.  Copper  Co.)     1  "8,049  tons. 

Queen  Victoria  (Nelson  Mining  District) 7,920     " 

Lone  Star  and  Wa.«/iin(/ton  (U.S.) 1,988     „ 

Xapoleon  (U.S.) •'''332     „ 

Ratvhide  (New  Dominion  Copper  Co.) 88,440    n 

The  Granhy  Consolidated  Minim/,  SmeUimj,  and  Power  Company,  Limited. 

Ore  shipped 741,989  tons. 

Development—  q  ,  ,  ,  t    . 

Bnfting I'^'t^^"'- 

Raising : "^'•'-•2     " 

Sinking J.J'     " 

Diamond-drilling    13,964    „ 

During  the  year  a  "  Bucyrus  "  electrically  driven  power-shovel,  type  40-K,  capacity  1  i 
yards,  working  48  tons,  and  a  -5  x  8  Fig.  1140  Goulds  electrically  driven  single-acting  pump, 
were  installed.  The  mines  clased  down  on  August  3rd  and  remained  closed  until  December 
3rd,  during  the  period  of  depression  in  the  copper  market. 


K  334  Report  of  the  Minister  of  Mimes.  1915 


Jewel-Deiiero  Mines,  Limited. 

Ore  mined  and  milled 16,526  tons. 

Ore  shipped  to  smelters 2^il. 

Precious  metals  recovered  by  cyanide — 

Gold 6,512  fine  oz. 

Silver 33,236 

Average  men  underground 34 

Average  men  on  surface 18 

The  mine  and  mill  have  been  running  steadily  throughout  the  year.  The  main  shaft  was 
deepened  from  330  to  540  feet,  and  new  levels  were  run  at  430  and  540  feet.  The  430-foot 
level  was  drifted  500  feet  and  the  540-foot  level  was  drifted  270  feet. 

Skylark  Camp. 

E.P.U.  Group. — "SV.  E.  Mc Arthur,  of  the  McArthiir  Contracting  Company,  took  a  lease 
and  bond  on  this  property  in  September  last,  starting  work  with  three  men,  which  number 
has  been  increased  to  si.x. 

The  property  was  worked  about  eight  years  ago  and  considerable  valuable  ore  was  shipped. 
The  vein  broke  and  the  mine  was  shut  down.  Jlr.  Mc  Arthur  has  succeeded  in  picking  up  the 
ore  past  the  break  and  has  drifted  some  60  feet  on  the  vein. 

A  car  of  ore  was  shipped  in  December  to  the  Granby  smelter  at  Grand  Forks,  which 

returned  $827.14  after  deducting  freight  and  treatment  charges.     Another  car  of  ore  Las  been 

.shipped,  from  which  returns  are  expected  of  about  $60  a  ton.     A  bunk-house  and  cook-house 

have  been  erected  on  the  property. 

Providence  Camp. 

Strathniore  Mine. — The  mine  is  now  under  lease  to  Charles  Kinuey  and  Duncan  Mcintosh, 
of  Greenwood,  who  have  six  men  employed  and  are  taking  out  good  ore.  Two  car-loads  are 
ready  for  shipment. 

Togo  Mine. — A  shaft  is  down  100  feet  on  this  claim,  which  is  being  worked  by  Carl 
Bender,  Charles  Johnson,  and  others.  No  ore  has  been  shipped.  A  living-house,  stable,  and 
blacksmith-shop  were  built  during  the  year. 

Smith's  Camp. 

Tipperarij  Mine. — Very  good  ore  has  been  struck  on  this  property,  which  is  owned  by 
Duncan  Buchanan.  Assays  run  from  $7  to  S'15  a  ton  in  gold  and  silver.  The  ore  is  improving 
with  depth. 

Greenwood  Camp. 

Prince  Henry  Group. — This  group  of  claims,  owned  bj'  the  Prince  Henry  Mining  Com- 
pany, has  been  leased  to  George  Boug,  C.  Hamerstadt,  and  J.  L.  Morrison,  of  Greenwood.  On 
this  property,  which  was  worked  several  years  ago,  there  is  an  inclined  shaft  225  feet  deep. 
The  mine  is  equipped  with  an  electric  hoist.  At  the  present  time  the  power-line  is  being 
rebuilt  from  Greenwood  to  the  shaft. 

Argo  Mine. — I  must  pay  tribute  to  the  remarkable  zeal  and  perseverance  of  Ola  Lofstad, 
president  of  the  Argo  Mining  and  Tunnel  Company,  Limited,  who,  after  several  years  of  patient 
effort,  has  at  last  struck  a  lead  in  the  Argo  tunnel. 

A  small  force  of  njen  has  been  kept  at  work,  practically'  continuously,  during  the 
past  year ;  at  present  writing  there  are  four  men  employed,  and  the  results  are  distinctly 
encouraging. 

The  property  is  being  developed  by  a  tunnel,  which  from  a  recent  survey  made  by  C.  AE. 
Shaw,  B.C.L.S.,  shows  a  length  of  about  1,150  feet,  giving  a  vertical  depth  of  about  550  feet. 
The  tunnel  runs  in  an  easterly  direction,  the  portal  being  only  about  500  feet  from  the  track 
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of  the  Canadian  Pacific  Railway  and  from  Boundary  creek,  thus  afl'ording  easy  access  to  water 
and  transportation. 

The  company  has  now  a  ledge  of  milling  and  concentrating  quartz  in  the  face  of  the 
tunnel,  10  feet  wide,  but,  as  the  hanging- wall  has  not  yet  been  encountered,  the  absolute  width 
is  uncertain. 

Underlying  the  foot-wall  was  encountered  a  heavy  seam  of  talc,  about  l  feet  wide,  assaying 
84,  in  whicli  are  to  be  found  pieces  of  quartz,  probably  carrying  the  values.  This  ore-b(xly, 
lying,  as  it  doe.s,  on  talc,  would  be  considered  by  mining  men  a  very  favourable  condition,  as 
it  indicates  a  fissure-vein,  and  it  would  seem  that  with  a  suitable  plant  the  property  should 
prove  a  paying  one.     The  company  may  decide  to  make  some  shipments  to  a  smelter  this  spring. 

Carmi. 

Carmi  Mine. — The  following  is  a  report  of  operations  covering  tlie  period  of  October, 
November,  and  December,  191-1:  This  property  was  obtained  by  taking  over  the  option  of 
Alexander  Robinson  from  F.  J.  Finuucane,  the  owner,  of  Spokane,  Washington,  by  R.  Lyman, 
of  Salt  Lake  City,  Utah  ;  W.  N.  Burke,  of  Denver,  Colorado  ;  P.  M.  Collins,  of  Butte,  Montana  ; 
and  Alexander  Robinson,  of  Victoria,  B.C.,  who  retains  a  one-sixth  interest.  The  property  is 
Ijonded  for  630,000,  and  the  Butcher  Boy,  which  adjoins  the  Canni  on  the  west,  is  also  bonded 
by  the  same  parties  for  $25,000  from  Robert  D.  Kerr,  of  Midwaj',  B.C. 

There  ai-e  two  distinct  fissure-veins  extending  entirely  through  both  properties  ,  work, 
however,  has  only  been  done  on  the  south  vein.  All  work  up  to  this  date  in  the  mine  has 
been  done  on  the  100-foot  level  at  the  working-shaft,  as  they  are  unable  to  treat  the  ore  at  a 
profit  on  the  165-foot  level  with  their  present  equipment  on  account  of  its  limited  capacity. 
The  5-stamp  mill  at  present  used  will  only  handle  about  20  tons  a  day. 

Preparations  are  now  being  made  to  add  to  the  old  equipment,  which  will  be  augmented 
by  another  5-stamp  battery,  950-11).  stamps,  and  three  eoncentrating-tables,  also  sonic  slime- 
treating  equipment  to  facilitate  better  extraction  of  the  ore.  The  new  equipment  is  expected 
to  be  installed  and  in  operation  by  May  1st.  The  mine  is  being  worked  at  the  present  time, 
anfl  concentrates  are  being  stored  until  the  resumption  of  traffic  on  the  Kettle  Valley  Railway 
which  runs  through  the  property. 

Ore  mined 1,130  tons. 

Ore  milled 1,115     „ 

Ore  from  stope,  100-foot  level ...     950     n 

Ore  from  drift,   100-foot  level 180     .. 

Development — 

Drifting  east 60  feet. 

Drifting  west 5     n 

Tons  of  concentrates  made — 

Shipped 67,  value  §35  a  ton. 

On  hand 40 

Oz.  bullion — 

Shipped 381.15,  value  810  a  oz. 

Not  returned    62 

Days  run 52 

Ore  shipped 15  tons. 

Average  men  employed,  mine     12 

Average  men  employed,  mill 5 

Outside  labour,  superintendent,  assayer,  etc 5 

Pay-roll  per  month .§2,800 

Ore  ready  to  stope,  100-foot  level 4,000  tons,  av.  val.  $14. 

Ore  ready  to  stope,  165-foot  level -5,000     if      av.  val.      6. 
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Near  Beaverdell. 

Sally  Mhie. — Five  men  are  working  at  the  Sally  mine,  near  Beaverdell,  under  the  manage- 
ment of  James  Drum.     I  have   been  unable  to   obtain  particulars  as  to  tons  of  ore   shipped 

during  the  year  1914. 

Placer-mixing. 

Four  locations  -n-ere  made  and  two  rerecords  during  the  year.  One  placer-mining  lease  is 
in  good  standing  at  the  present  time. 

I  have  to  thank  the  managers  and  owners  of  the  mines  mentioned  in  this  report  for  their 
kindness  in  sending  me  particulars  of  their  operations  during  the  year  just  closed. 

Office  Statistics^ — Greenwood  Mining   Division. 

Free  miners'  certificates  issued 225 

Locations  (quartz) 56 

M         (placer) 4 

Rerecords  (placer) 2 

Certificates  of  work 1 '  5 

Transfers,  etc 31 

Certificates  of  improvements 2 

Crown  grants 1 

Filings 16 


GREENWOOD  MINING  DIVISION. 

Notes  by  Provincial  Mineralogist. 
British  Columbia  Copper  Co.,  Ltd. 

Under  date  April  15th,  1915,  the  directors  of  the  British  Columbia  Copper  Company, 
Limited,  have  submitted  to  the  shareholders  their  report,  together  with  the  certified  balance- 
sheet  and  Profit  and  Loss  Account,  for  the  year  1914.     The  report  follows  : — 

"  On  account  of  the  unsettled  condition  of  the  copper  market,  incident  to  business  dis- 
turbances in  the  latter  half  of  the  fiscal  year,  the  company's  smelter  at  Greenwood,  Boundary 
District,  and  operations  at  the  mines  from  which  the  ore-supply  had  been  drawn,  were  suspended 
last  August,  but  the  development  and  exploration  at  Copper  mountain,  Similkaraeen,  were 
continued  in  a  restricted  way  in  order  to  conserve  your  company's  resources. 

"  As  shown  in  the  balance-sheet  herewith,  this  company  has  borrowed  from  the  Canada 
Copper  Corporation,  Limited,  §340,000,  to  December  31st,  1914. 

"The  company's  engineers  recently  made  a  preliminary  valuation  of  the  company's  mining 
and  smelting  properties,  and  the  value  shown  in  the  balance-sheet  is  based  on  their  report. 
The  amount  written  off  for  property  in  the  Boundary  District  and  the  Loiw  Star  and  Napoleon 
properties,  in  the  State  of  Washington,  including  the  stock  and  bonds  of  the  New  Dominion 
Copper  Company,  Limited,  is  61,781,095.20,  leaving  the  present  book  value  of  $1,377,431.22. 
The  Copper  Mountain  properties  are  shown  on  the  books  at  a  present  valuation  of  §2,022,568.78 
making  a  total  of  83,400,000,  as  shown  in  the  balance-sheet. 

"  The  above  mentioned  transaction  has  reduced  the  balance  as  shown  in  Profit  and  Loss 
Account,  December  31st,  1913,  by  approximately  §500,000,  lea\'ing  balance  to  Surplus  Account, 
December  31st,  1914,  of  $23,530.45. 
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"  The  manaKeineut  is  again  indebted  to  the  intelligent  co-operation  of  its  operating  force 
under  unusually  adverse  conditions. 

"  Profit  and  Loss  Account. 
"  To  Operating  disbursements — 

Mining,  smelting,  freight,  refining,  and  soiling  charges, 
general  ortice  and  administration  cxpense.s,  main- 
tenance and  fixed  charges  and  expenses   incurred 

during  the  time  the  plant  was  closed $7SS,6S4   04 

Custom  (ire  purchased Kil', l-'l   ■'^l 

"  By  Proceeds  of  metal  shipments $899,851    17 

Miscellaneous  earnings 1 1,503  76 

Balance,  being  loss  for  the  year 39,764  55 


$951,119  48    .$951,119  48 
"  Balance-sheet. 
■  Liabilities — 

Capital  stock  — 

Authorized,  $3,000,000  in  600,000  shares  of  $5 

each. 
Issued,  596,709  shares. 
Less  5,000       m       in  trea.sury. 


591,709      I.       of  $5  each $2,958,545  00 

Accounts  payable 146,704  54 

Loans  and  advances  from  banks 58,794  04 

Canada  Copper  Corporation — 

Amount  advanced  on  mortgage.  .  .  .$340,000  00 

Accrued  interest  thereon 8,160  00 

348,160  00 


Reserve  for  sundry  liabilities $        500  00 

Reserve  for  employers'  liability 5,016  76 


.5,516  76 


Surplus 23,530  45 

'  Assets — 

Properties,  equipment,  shares  and  bonds  in  other  com- 

panies,  etc $3,400,000  00 

Metals  and  smelter  products,  supplies,  etc 112,801    23 

Prepaid  insurance  and  taxes 4,693  00 

Sundry  debtors 6,567    19 

Cash  on  hand  and  in  banks 17,189  37 


$3,541,250  79  $3,541,250  79" 
Canada  Copper  Corporation,  Ltd. 

The  first  annual  report  of  the  Canada  Copper  Corporation,  Limited,  which  has  mining 
properties  in  British  Columbia  and  its  head  office  in  New  York  City,  has  been  issued.  Under 
date  of  April  1 6th,  1915,  the  chairman,  Newman  Erb,  reported  as  follows  : — 

"This  company  was  organized  in  March,  1914,  with  an  authorized  capital  of  $5,000,000, 
divided  into  1,000,000  shares  of  $5  par  value.  As  of  December  31st,  1914,  there  were  out- 
standing 600,200  shares,  leaving  unissued  339,800  shares,  200,000  of  which  aie  held  for 
conversion  of  debentures. 

"At  the  time  of  the  organization  of  the  company  there  were  authorized  1,000,000  6-per- 
cent, convertible  debentures,  of  which  there  were  outstanding  as  of  December  31st,  1914, 
$600,000.     The  remaining  $400,000  of  debentures  and  199,800  shares  of  stock  may  be  issued 

for  future  requirements. 
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"  Under  the  plan  of  organization,  stockholders  of  the  British  Columbia  Copper  Company, 
Limited,  were  invited  to  subscribe  to  the  debentures  of  your  company,  and  at  the  same  tinif' 
to  exchange  their  shares  for  shares  of  the  Canada  Copper  Corporation.  There  were  >ii 
exchanged  444,952  shares  of  British  Columbia  Copper  Company  stock,  now  owned  by  your 
company,  and  the  balance  of  155,048  shares  and  §155,048  par  value  of  debentures  were  taken 
over  by  the  underwriters. 

"  There  has  been  loaned  to  the  British  Columbia  Copper  Company,  Limited,  to  December 
31st,  1914,  §340,000  against  that  company's  notes,  secured  by  a  first  mortgage,  which  funds 
have  been  expended  for  the  purchase  and  development  of  the  properties  under  option. 

"  The  balance-sheet  of  your  company,  as  of  December  31st,  1914,  is  herewith  submitted, 
together  with  detailed  report  of  your  general  manager  covering  operations  for  the  year. 

"  Balance-sheet. 

"  The  balance-sheet,  as  at  December  31st,  1914,  shows  the  following  liabilities  and  assets: — 

"  Liabilities — 

Capital  stock  (authorized,  §5,000,000)  issued 83,001,000  00 

Debentures  (authorized,  .§1,000,000)  issued 600,000  00 

Investment,  British  Columbia  Copper  Co.  stock  ....  §3,000,000  00 

Notes  receivable,  secured  by  mortgage 340,000  00 

Interest  accrued  on  notes '. 8,216  67 

Mining  property .              9,394  73 

Incorporation,  legal,  and  general  expense. §53, 271   30 
Debenture  coupon  No.  1 18,000  00 

$71,271   30 

Less  interest  received 8,988  98  62,282  32 

Cash  on  hand 181,106  28 
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GRAND  FORKS  MINING  DIVISION. 
Report  of  S.  R.  Almond,  Gold  Commissioner. 

I  have  the  honour  to  submit  the  annual  report  on  mining  in  the  Grand  Forks  Mining 
Division  for  the  year  1914. 

In  making  this  report,  I  would  state  that  through  the  lack  of  anything  new  pertaining 
to  the  industry  occurring  during  the  past  year  in  this  Mining  Division,  the  report  must  of 
necessity  be  confined  to  a  small  field. 

The  only  work,  excepting  the  operations  of  the  Granby  Company  and  the  ordinary 
development-work  done  in  prospecting  mining  claims,  was  done  in  Franklin  camp  on  the 
Union  mine.  This  property  shipped  several  hundred  tons  of  ore  to  the  Granby  smelter  at  Grand 
Forks,  and  when  that  smelter  was  closed  for  the  last  four  months  of  the  year  shipments  were 
made  to  the  Trail  smelter. 

I  have  no  data  as  to  the  net  returns  to  the  ton  obtained  after  transportation  and  smelter 
charges  had  been  deducted,  but  the  average  assay  value  of  the  ore  shipped  was  about  §34  a  ton. 

The  mine  as  worked  by  the  locators  has  been  a  paying  proposition  from  the  grass-roots. 
The  ore  has  been  hauled  by  teams  some  twenty  miles  or  more  to  Lynch  creek,  which  is  a  station 
at  the  end  of  the  branch  of  the  Kettle  Valley  Railway  running  up  Granby  river  (North  fork 
of  Kettle  river). 
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From  statements  uiade  by  prospectors,  it  would  seem  that  thei'e  are  many  otlier  claims, 
both  in  Franklin  and  Gloucester  camps  as  well  as  the  Union,  that  have  good  surface  showings. 
The  workins;  of  the  Union  by  the  locators  and  the  success  of  their  efforts  thus  far  has  given 
quite  an  impetus  to  prospect-work  in  the  two  camps. 

The  Granby  Consolidated  Mining,  Smelting,  and  Power  Company's  smelter  at  Grand 
Forks  is  the  chief  copper-producer  of  the  Bouiidai-y  District ;  in  the  last  fifteen  j-ears  this 
conipanj-  has,  on  an  average,  shipped  from  its  mines  at  PhoMiix  to  its  smelter  at  Grand  Forks 
nearly  700,000  tons  of  ore  annually,  or  a  grand  total  of  about  10,500,000  tons. 

TTie  information  given  in  following  excerpts  has  reference  to  the  company's  Boundary 
District  properties,  and  is  taken  from  the  annual  report  of  the  company  for  its  fiscal  year 
ending  June  30th,  19U:— 

"  At  Phoenix  the  acquisition  of  the  Snowshoe  mine,  adjoining  the  Gold  Drop  mine,  added 
140,000  tons  to  the  total  ore  of  the  mines  there,  while  the  diamond-drilling  and  other 
development-work  has  further  increased  this  by  142, 684  tons,  the  total  oi'c  to  date  showing  as 
15,132,368  tons,  from  which  has  been  shipped  10,440,837  tons,  the  remainder  of  the  developed 
ore  being  4,691,531  tons. 

"The  development-work  for  the  year  ended  June  30th,  1914,  at  Phoenix  has  been  more 
extensive  than  during  any  previous  year,  and  though  the  total  tonnage  increase  of  ore  has  not 
been  considerable,  a  part  of  this  tonnage  increase  is  of  higher  grade  than  the  average  ore 
remaining  in  the  mine.  The  operating  cost  of  80  cents  per  ton  of  ore  shipped,  which  includes 
all  costs  of  breaking,  handling,  timbering,  development-work,  and  general  expense,  compares 
verj-  favourably  w-ith  former  years,  and  indicates  the  commendable  care  which  has  been 
exercised  in  handling  the  output  from  this  mine. 

"  The  exploration-work  and  investigation  of  near-by  properties,  which  has  been  curried 
on  from  the  Phoenix  office,  and  confined  mostly  to  the  district  south  of  this  point  and  east  of 
the  Republic  camp  of  the  State  of  Washin,gton,  has  so  far  shown  only  negative  results. 

"The  Grand  Forks  smelter  treated  1,225,745  tons  of  ore  during  the  year  and  produced 
therefrom:  Copper,  21,181,000  lb.;  silver,  407,560  oz.;  gold,  43,232  oz.,  at  a  cost  for  smelting 
and  converting  of  $1.28  a  ton,  which  cost  is  as  low  as  has  ever  been  obtained  at  this  plant." 

Elsewhere  it  is  stated  that  the  quantity  of  Granby  ore  from  Phoenix  mines  smelted  was 
1,201,955  dry  tons,  and  that  23,940  tons  of  foreign  ore  was  smelted  as  well,  probably  all  at 
Grand  Forks,  so  that  the  metal  recoveries  given  include  those  from  custom  ores,  doubtless  of 
higher  grade  than  the  Granby  ores.  From  the  report  of  C.  M.  Campbell,  superintendent  of 
mines  at  Phoenix,  the  following  notes  have  been  extracted  : 

" Ore  shipments  were  :  From  above  No.  3  tunnel,  483,065  tons;  from  Vlcloria  shaft, 
544,351  tons;  from  Gold  Drop  mine,  177,139  tons;  total,  1.204,555  tons.  Returns  from  the 
smelter  show  a-recovery  of  16.89  lb.  copper,  0.033  oz.  gold,  and  0.2  oz.  silver  per  ton  of  ore. 
The  development-work  done  in  the  mines  at  Phoenix  consisted  of  sinking  15  feet,  raising  7,051 
feet,  and  drifting  6,581  feet;  total  13,647  feet.  There  was  also  19,670  feet  of  iliamond-drilling 
done. 

"  The  average  cost  per  ton  of  ore,  on  cars,  including  all  development,  was  80.4  cents. 
This  means  an  increase  of  5  cents  a  ton  over  last  year's  costs.  This  increase  is  in  part  due  to 
extra  development  and  in  part  to  extra  work  necessary  to  mine  and  handle  ore  from  outlying 
and  thinner  ore-bodies.  In  addition  to  this,  more  waste  was  handled  than  ever  before— namely, 
176,027  tons." 
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The  president  of  the  company,  in  his  report  dated  October  6th,  included  the  following 
statement :  "  Since  the  close  of  the  fiscal  year  a  quarterly  letter  was  issued  advising  the 
shareholders  that  the  market  conditions  arising  in  August  had  rendered  advisable  a  curtail- 
ment of  production,  and  that  accordingly  operations  at  Phoenix  and  Gi-and  Forks  had  been 
suspended."  Toward  the  end  of  the  year  arrangements  were  made  under  which  the  company 
resumed  smelting,  two  furnaces  having  been  blown  in  on  December  7th  and  two  more  later 
in  the  month.  The  men  concerned  returned  to  work  at  lower  wages  by  25  per  cent,  than 
they  were  receiving  before  the  suspension  in  August.  It  was  announced  quite  lately  that  the 
company  had  decided  to  allow  5  per  cent  more  ;  that  is,  to  pay  the  men  20  per  cent,  less,  not 
25  per  cent.,  than  the  old  rates.  There  is  stated  to  be  a  prospect  of  two  more  furnaces  being 
blown  in  shortly. 

The  Boston  Commercial  the  other  day  showed  in  a  table  of  dividend  payments  by  copper 
companies  that  during  the  last  six  years  the  Granby  company  had  paid  the  following  sums  as 
di^-idends:  In  19U,  8448,928;  in  1913,  §897,858;  in  1912  and  1911,  nil;  in  1910,  §148,481 ; 
in  1909,  S270,000.     This  gives  a  total  in  that  period  of  §1,765,267. 

Office  Statistics — Grand  Forks  Mixing  Division. 

Free  miners'  certificates 1 86 

Locations  94 

Certificates  of  work 153 

Filings 24 

Certificates  of  improvements 1 

Crown  i;rants 1 

Transfers 31 


MINERAL  AND  OTHER  RESOURCES  OF  THE  NORTH  FORK  OF 

THE  KETTLE  RIVER. 

Report  dt  A.  G.  Larson,  M.E.,  assisted  by  Clarence  S.  Verkil,  M.E. 

The  undersigned  made  an  examination  of  the  country  tributary  to  the  North  fork  of 
Kettle  river,  including  the  Franklin  mining  camp,  with  special  reference  to  the  mining,  timber, 
and  agricultural  resources,  and  the  development  of  these  resources  by  the  construction  of  a 
railroad  from  the  present  terminus  of  the  Kettle  Valley  Railway  at  Lynch  creek  up  the  East 
branch  of  the  North  fork  to  FrankUn  camp. 

The  following  report  is  made  as  a  result  of  this  examination,  and  the  conclusions  have 
been  arrived  at  after  careful  consideration  of  the  future  possibilities  of  the  district  as  well  as 
the  present  conditions. 

General  Description. 

The  country  traversed  by  the  North  fork  of  Kettle  river  represents  a  valley  about  sixty 
miles  long  and  about  one  mile  wide,  extending  in  a  generally  north-and-south  direction  with 
Grand  Forks  at  the  lower  terminus  of  the  valley  where  the  North  fork  forms  its  junction  with 
the  main  stream. 

The  general  character  of  the  country  is  undulating,  with  hills  rising  on  either  side  of  the 
valley  to  a  height  of  from  300  to  500  feet.  The  river  has  a  comparatively  gentle  grade 
throughout  its  entire  length  :  the  altitude  above  sea-level  being  1,700  feet  at  Grand  Forks  and 
2,800  feet  at  Franklin  camp,  forty-five  miles  to  the  north,  thus  giving  an  average  grade  of  less 
than  one-half  of  one  per  cent. 
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The  logical  route  of  railroad-line  would  follow  the  river  very  closely,  luul  would  therefore 
obtain  a  veiy  easy  grade  for  transportation.     (See  Map.) 

The  land  in  the  valley  is  fertile  and  well  watered,  and  most  of  it  should  be  suited  for 
agricultural  purposes,  being  similar  in  climate  and  soil  to  the  land  in  the  iinniediate  vicinity 
of  Grand  Forks,  which  has  proved  so  productive  under  culti\ati(iii,  while  the  uplands  above 
the  valley  are  well  adapted  for  grazing  puiposes. 

In  the  country  tributary  to  the  main  valley  there  are  some  very  considerable  areas  of  fine 
timber,  including  white  pine,  cedar,  larch,  hemlock,  and  spruce. 

There  is  a  large  amount  of  water-power  available  from  the  North  fork,  the  East  and  West 
branches  of  the  North  Fork,  and  from  several  of  the  tributary  streams,  such  as  Franklin  aiui 
Gloucester  creeks. 

MiNEiiAL  Resources. 

In  the  general  vicinity  of  Franklin  camp  there  are  a  number  of  promising  mining  properties 
which  would  be  well  worth  the  serious  consideration  of  capital  for  development  into  producing 
properties,  if  transportation  facilites  were  provided  for  by  the  extension  of  the  raili-oiid  from 
Lynch  creek.  Under  present  conditions  the  high  cost  of  transportation  is  practically  prohibitive 
to  the  development  and  working  of  the  large  mineral  resources  indicated  in  this  district. 

One  property  known  as  the  Union  is  actually  producing,  however,  in 
The  Union.  spite  of  the  adverse  conditions  of  transportation,  and  as  an  instance  of  what 
these  conditions  are,  the  following  facts  are  significant :  This  property  is 
owned  by  two  prospectors,  Louis  Johnson  and  Patrick  Maginnis,  and  the  estate  of  a  third, 
deceased.  With  no  capital,  these  two  men  have  opened  up  their  property  and  are  now  shipping 
from  30  to  40  tons  of  ore  a  day  to  the  Granby  smelter  at  Grand  Forks  ;  notwithstanding  that 
it  costs  them  .$13.50  a  ton  for  v/agon-haul  from  the  mine  to  Lynch  creek,  .$1.50  a  ton  railroad 
freight  from  Lynch  creek  to  the  Granby  smelter,  $6.75  a  ton  smelting  charge,  making  $21.75 
a  ton,  in  addition  to  the  cost  of  mining  and  loading  into  the  wagons,  which  brings  the  total 
cost  up  to  approximately  $25  a  ton. 
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The  smelter  returns  on  this  ore  show  an  average  grade  of  about  §35  a  ton  in  gold  and 
silver,  for  over  800  tons,  the  amount  which  had  been  shipped  at  the  time  of  this  examination. 

From  this  it  will  be  observed  that  the  property  is  now  yielding  a  profit  of  approximately 
SI  0  a  ton.  Since  the  above  shipments  were  made,  however,  the  smelting  charge  has  been 
reduced  from  S6.75  to  S5.50  a  ton,  increasing  the  profit  by  SI. 25  a  ton  and  making  the  total 
SI  1 .25  a  ton  on  this  grade  of  ore. 

This  ore  is  being  mined  in  two  different  places  on  the  property,  part  of  it  being  quarried 
from  the  surface  where  the  ore  outcropped  and  part  being  stoped  from  a  tunnel  level  about 
100  feet  below  the  outcrop. 

The  actual  width  of  the  ore  which  is  being  mined  is  about  20  feet,  but  this  only  represents 
a  portion  of  the  full  ^Wdth  of  the  ore-body  owing  to  the  fact  that  only  the  higher-grade  portion 
will  stand  the  high  transportation  charges.  In  the  tunnel  level,  ore  is  exposed  for  a  width  of 
40  feet,  and  average  samples  across  this  40  feet  gave  values  of  S26.30  a  ton  in  gold  and  silver. 
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From  this  it  can  readily  be  seen  that,  while  the  entire  body  of  ore  could  be  mined  at  a 
good  profit  if  it  were  not  for  the  high  cost  of  transportation,  under  the  present  conditions  it  is 
only  possible  to  take  out  the  very  best  of  the  ore,  thus  making  the  operation  an  extravagant 
one  and  preventing  the  development  of  the  property  to  its  best  advantage. 

The  fact  that  the  Union  has  been  able  to  pi-oduce  such  a  higli  grade  of  ore  in  commercial 
quantities  is  a  very  unusual  condition;  and  cannot  be  expected  to  prevail  for  any  great  length 
of  time.  With  a  railroad  to  afford  reasonable  transportation  facilities,  however,  the  future  of 
the  property  would  promise  exceedingly  well,  for,  with  an  ore-body  of  this  size,  it  is  reasonable 
to  assume  that  fiuther  development  would  make  possible  a  steady  production  of  ore  of  sufficient 
grade  to  pay  a  good  profit  under  the  more  economical  operating  conditions. 

Because  this  property  was  obliged,  owing  to  lack  of  capital,  to  pay  its  own  way  from  the 
start,  and  that  to  do  this  it  has  been  necessary,  as  explained,  to  mine  only  the  best  of  the  ore, 
there  has  not  been  any  systematic  development  of  reserve  ore,  and  it  is  therefore  impossible  to 
measure  up  "ore  in  sight."  However,  the  unusually  liberal  width  of  the  ore-bodies  exposed 
and  their  high  value  indicate  the  probable  development  of  a  large  tonnage,  provided  the 
transportation  difficulties  are  overcome,  so  that  the  lower-grade  portions  of  such  ore-bodies  can 
be  profitably  mined. 

With  the  railroad  extended  from  Lynch  creek  to  Franklin  camp  and  proper  equipment 
installed  for  mining  operations,  the  total  cost  of  raining,  freight,  and  smelting  this  ore  should 
not  exceed  §10  a  ton;  and,  judging  from  present  conditions,  there  is  every  reason  to  believe 
that  a  large  tonnage  of  ore  would  be  developed  which  would  yield  a  good  margin  of  profit. 

In  the  immediate  vicinity  of  the  Union  there  are  several  other  properties  upon  which 
similar  geological  conditions  exist,  and  upon  which  development-work  might  be  reasonably 
expected  to  bring  about  similar  results  in  opening  up  pay-ore  in  commercial  quantities.  But 
these  other  properties  have  not  thus  far  developed  sufficient  high-grade  ore  on  the  surface  to 
operate  under  the  present  conditions,  and  the  low-grade  ore  cannot  be  profitably  mined 
without  railroad  transportation  ;  therefore  there  is  comparatively  little  done  on  them  in  the 
way  of  development. 

At  the  McKinle.y,  located  a  mile  and  a  half  west  of  the  crossing  of 
McKinley.  Franklin  creek  bj'  the  wagon-road  to  Gloucester  {see  Map  No.  2),  the  ore- 

bodies  occur  as  sulphides  and  oxides  of  iron  carrying  copper  and  gold,  but 
closely  associated  with  the  limestone.  The  surface  exposures  on  the  McKinley  show  bodies  of 
pvrite-chalcopyrite  ore  of  liberal  size,  and  it  is  claimed  that  the  results  of  diamond-drilling 
proved  the  persistency  of  this  ore  at  depth,  but  the  results  of  the  diamond-drilling  were  not 
availal)le  for  inspection.  Tliere  are  several  tunnels  on  the  McKinley  which  were  apparently 
started  with  the  intention  of  cutting  the  ore-bodies,  but,  while  there  is  considerable  low-grade 
ore  exposed  in  this  way,  the  indications  are  that  these  tunnels  were  run  under  the  dip  of  the 
main  ore-shoots. 

This  property  is  well  worthy  of  further  exploration  and  development-work,  and  capital 
would  undoubtedly  be  forthcoming  to  undertake  such  work  if  transpoi'tation  facilities  were 
such  as  would  make  this  grade  of  ore  marketable. 

The  general  character  of  the  ore  and  its  manner  of  occurrence  are  similar  to  the  conditions 
prevailing  at  Phoenix  and  Deadwood,  and  there  are  good  possibilities  for  the  development  of 
ore-bodies  of  this  character  once  the  transportation  ditKculties  are  overcome. 
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The  Banner  is  one  of  the  pioneer  properties  of  the  district.     It  is  located 
Banner.  on  the  east  slope  of  Banner  mountain,  and  includes  the  following  claims, 

locally  known  as  the  Banner  group  :  Aldie,  Deadwood,  Franklin,  Banner, 
Rio,  Homestake,  May,  Banner  Fraction,  and  Btdlion.  (See  Map  No.  2  and  accompanying  sketch.) 
On  the  Banner  claim  a  tunnel  has  been  driven  into  the  hill  for  a  distance  of  215  feet,  in 
a  generally  northerly  direction,  and  has  crosscut  an  ore-body  which,  at  this  point,  is  30  feet 
wide,  showing  sulphides  of  copper,  lead  and  zinc  in  a  quartz  gangue.  This  is  low-grade  ore, 
but  its  liberal  width  and  strong  mineralization  are  very  favourable  indications  for  the  develop- 
ment of  large  bodies  of  ore  which  could  be  profitably  mined  under  economical  conditions  for 
transportation  and  operation. 

On  the  surface,  about  100  feet  vertically  above  the  tunnel,  a  shaft  has  been  sunk  15  feet 
which  is  entirely  in  ore,  and  which  is  apparently  part  of  the  same  ore-body  that  shows  in  the 
tunnel.  A  general  sample  from  this  shaft,  representing  the  average  of  the  ore  thus  exposed, 
gave  assay  results  of  §22. 30  in  gold,  copper,  silver,  and  lead,  as  follows  : — 

Gross  ^'^ahie. 

Copper 4.5  per  cent.,  or  $13.50 

Silver 4.0  oz.,  „       2.00 

Gold 0.14  oz.,  M       2.80 

Lead , 5  per  cent.,     '■       4.00 

Total  value S22.30 


fJcneml    View,    I'liloii    Miiir — Frniikliii    riini|>^(;  rniiil    Fnrkn     :»I.I>. 


\    ■'  l^li'far^' 


Sbon-luK    Tunnel,    Union    Mine,    Glory-bole    above — Grand    KurkN    M.D. 
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SMetch  of 

Bonner    Group 

in 
F'nnk/in     Camp 


The  value  of  this  ore  is  very  encouraging ;  and  taken  into  consideration  together  with  the 
large  body  of  low-grade  ore  exposed  in  the  tunnel,  it  is  strong  evidence  towards  the  probable 
development  of  large  ore-bodies  of  commercial  value  if  transportation  facilities  were  such  as  to 
permit  of  its  economical  treatment. 
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This  property  is  well  worthy  of  serious  consideration  for  its  further  development  and  fully 

justifies  such  work. 

There  are  a  number  of  other  properties  in  the  district  which  have  very 
Other  favourable  indications  for  the  development  of  a  large  tonnage  of  low-grade 

Properties.        ore  which  would  be  marketable  with  railroad  transportation. 

The  following  sketches  are  brief  descriptions  of  those  examined,  and  show  that  the  district 
is  not  limited  to  a  few  isolated  properties,  but  that  the  mineralized  area  is  large  and  persistent, 


S^Ctton.  O/ousf'er    tvor/tinys. 


tioe:r     m.  c. 

L  576^ 


OLOUSTER    F/f 


SMetch  of- 
C/ot/sf-er  Group 

f^ronk/irj    Camp. 


Plan 


G/o3te>-  ,   Opherr  Xn^nM  eAr  Mey^by 
O     H  "  O  »    f^        J  If  Coeh^ 

Sartffvsisco  -^   J7yef  f*" 
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and  that  the  possibilities  of  the  district  as  a  possible  producer  are  most  encouraging,  consider- 
ing the  conditions  under  which  their  owner.s  have  been  obliged  to  labour  owing  to  lack  of 
economical  transportation. 

As  shown  on  the  accompanying  sketch,   this  property  consists  of  the 

Gloucester        following  claims:      2'i-ger,  Tiger  Fraction,  San  Fraurltiai,  Ojihir,  Ghurenter, 

Group.  Gloiiresfer  Fraction,  G.H.,  and  G.ll.  Fraction.     The  property  is  situated  on 

the  Gloucester  Creek  slope  of  Franklin  mountain.     The  ore  is  chiefly  copper 

and  iron  sulphides  occurring  in  the  contact  between  silicified  granodiorite  and  greenstone. 

Development-work  consists  of  a  200-foot  tunnel,   with  a  OO-foot  raise  and  a  .shaft  of  40  feet 

deep,  as  shown  on  sketch. 

While  no  large  bodies  of  ore  have  so  far  been  developed,  there  is  evidence  of  strong 
mineralization,  and  the  occurrence  of  chalcopyrite  in  the  altered  granodiorite  is  a  favourable 
indication  for  the  development  of  ore  of  commercial  value. 

This  includes  the  Riverside,  Copper  No.  1,  Copper  No.  2,  Breiidnaught, 

Copper  Group.      Edna,  and  Leader  claims,  and  is  situated  three  miles  south  of  Gloucester 

camp,  on  the  east  side  of  the  East  branch  of  the  North  fork  of  Kettle  river,  as 

shown  on  sketch.     The  character  and  manner  of  occurrence  of  the  ore  are  ^'ery  similar  to  the 

conditions  found  on  the  (rloucester  group,   the  ore  being  pyrite  and   chalcopyrite  scattered 

through  quartz  which  occurs  as  a  silification  of  the  granodiorite. 

r 
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Cai-roll 

-^ 

Maa*'' 

1 
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There  is  not  sufficient  work  done  on  the  property  to  form  a  conchisive  opinion,  but  the 
geological  conditions  and  general  indications  are  favourable  to  the  formation  of  ore  and  are 
encouraging  for  further  development. 

This  property  is  located  well  toward  the  southern  end  of  the  camp, 

Silver  Queen,      about  seven  miles  south  of  Gloucester  camp  and  one  mile  north-west  of  the 

wagon-road  from  Grand  Forks  to  Franklin  camp,  and  in  the  locality  locally 

referred  to  as  "  Morell's  camp."     There  are  five  claims  in  the  group,  the  Silver  Queen,  Silver 

King,  Copper  King,  B.C.,  and  U.S. 

On  the  Silver  Queen  claim  a  vein  is  exposed  5  feet  in  width,  consisting  of  iron,  copper, 
and  lead  sulphides  in  a  quartz  gangue.  A  shaft,  said  to  be  75  feet  deep,  has  been  sunk  on  the 
vein,  but  was  full  of  water  at  the  time  of  examination. 


SILVER  KING    M  C. 
L.  /3I7^ 


U-5.    M.C. 
L.  /3ZOf^ 


^i 


,  Sketch   of 
S'llyer  Hi^y    0/xnff» 


SILVER    QUEEN  MC. 
L.  I3I£S. 


A  general  sample  of  the  dump  from  the  shaft  gave  the  following  assay  results  : — 

Gross  Value. 

Silver I.-toz.,  or     $0.70 

Copper 1.0  per  cent.,    n        3.00 

Lead 0.5  per  cent.,    .i        0.40 

Total  value $4.10 
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Other  properties  examined  were  the  Morell  claims,  just  to  the  south  of  the  Silver  Queen  ; 
the  Golden  Zone,  situated  on  the  east  side  of  Gloucester  creek  and  apparently  on  the  same 
strike  as  the  Union  ;  the  United  Verde,  on  Banner  mountain  west  of  the  Union,  and  similar  in 
formation  to  the  Union  and  Golden  Zone ;  and  the  Nelson  group,  on  the  east  side  of  the  East 
branch  of  the  Xorth  fork,  about  half  a  mile  east  of  the  Union. 

These  properties  all  have  good  indications  for  the  possible  development  of  ore  in  commer- 
cial quantities,  but,  at  the  time  of  examination,  sufficient  work  had  not  been  done  on  them  to 
form  any  conclusive  opinion  as  to  their  prospective  value. 

Geology. 

The  geology  of  the  district  is  quite  complex  and  would  require  a  great  deal  of  time  to  work 
out  with  any  degree  of  accuracy,  but  the  following  table  of  the  formations  taken  from  Summary 
Report,  1911,  Geological  Survey  of  Canatia,  page  134,  from  the  report  by  C.  W.  Drysdale, 
shows  the  general  rock  formations  of  the  district,  and  this  with  reference  to  the  two  geological 
maps,  also  in  Drysdale's  report,  will  serve  to  give  a  fairly  comprehensive  idea  of  the  general 
geology  of  the  district  : — 

Table  of  Formations. 


System. 

Formation. 

Lithologieal  Character. 

Gravel,  sand,  silt,  boulderolay. 

Pinkish  piilaskite  porphyry,  dark  hasic 
dyke  rocks — lanipropliyres  ;  ijuartx 
porphyry,  and  lavas  ranging  from  ba- 
salt to  andesite  and  rhyolite. 

Pyroxenites  (local  term  "Black  Lead") — 
syenite. 

Conglomerate,  grit,  and  tuff. 

Miocene  (?) 

Midway  volcanic  group 

Oligocene  (?) 

(?) 

Kettle  River  formation 

Granodiorite 

Gloucester  formation 

Massive    igneous  rocks  from  granite  to 
diorile  and  in  places  sheared  lo  gneiss. 
Crystalline  limestone. 

Palieozoic  (Upper?) 

1  Franklin  group iGreenstone,  altered   tuff,  jasperoid  and 

silicitied  argillite. 


The  geological  conditions  under  which  the  ore  occurs  vary  according  to  the  locality,  but, 
in  all  cases  observed,  the  ore  occurs  as  a  replacement  of  the  limestone  by  siliceous  solutions,  as 
vein-matter  deposited  in  fissures  formed  by  intrusions  of  the  volcanics,  or  by  the  mineralization 
of  the  rocks  themselves  as  a  direct  result  of  the  volcanic  intrusions. 

The  mineralized  area  as  represented  by  "  showings "  or  exposures  of  ore  covers  about 
twenty  square  miles,  extending  for  about  seven  miles  in  a  generally  north-and-south  direction 
and  being  about  three  miles  wide,  including  the  territory  bounded  by  the  East  branch  of  the 
North  fork  of  Kettle  river  on  the  east.  Mineral  hill  and  Gloucester  creek  on  the  north,  and 
Franklin  creek  on  the  west,  with  the  old  Franklin  camp  near  the  southern  portion  and  Glou- 
cester City  as  the  general  centre  of  operations. 

On  some  of  the  properties  the  ore  occurs  as  a  replacement  in  the  original  formation 
which  has  been  almost  completely  silicified.  This  condition  seems  to  be  the  case  on  the  Union, 
and,  so  far  as  could  be  judged  from  the  exposures  in  the  Union  working.s,  there  is  no  actual 
vein  or  walls  to  clearly  define  the  ore-bodies,  but,  where  the  formation  has  been  thoroughly 
silicified,  ore  occurs  ;  the  siliceous  solutions  apparently  having  been  the  agency  by  which  the 
metallic  values  were  carried  in  solution  and  deposited,  particularly  where  fissuring  has  ofTered 
opportunity  for  such  deposition.  As  a  result  of  this  condition  it  is  often  diliicult  for  the  eye 
to  distinguish  ore  from  waste  rock,  and  a  thorough  and  systematic  sampling  and  assaying  are 
necessary  for  successful  mining  operations. 
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By  reference  to  the  geological  maps  referred  to  it  will  be  observed  that  the  geolo<n'  is 
exceedingly  complex,  representing  a  great  variety  of  rock  formations  and  covering  different 
geological  periods  and  movements  which  have  brought  about  the  present  conditions.     This 
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complexity  of  the  geology  is,  however,  favourable  to  the  formation  of  ore  ;  the  various  contacts 
and  intrusions  and  resultant  fissuring  otiering  good  opportunity  for  the  deposition  of  metal- 
bearing  solutions  and  gases. 

Speaking  generally,  the  geological  conditions  of  the  mineralized  area  are  most  favourable 
to  the  formation  of  ore  in  commercial  quantities.  The  area  is  large  and  the  mineralization  has 
apparently  been  quite  general  and  persistent.  The  indications  point  toward  the  development 
of  ore-bodies  similar  to  those  of  the  Plm-nix  and  Deadwood  camps,  with  the  additional  advantage 
of  occasional  high-grade  ore-bodies  like  those  of  the  Union. 
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Tonnage. 

Reserve  ore  has  not  been  "blocked  out"  on  any  of  the  properties  in  tlie  district.  It  has 
not  been  practicable  to  do  this  owing  to  transportation  ditticulties,  as  previously  explained,  and 
it  will  not  be  possible  to  interest  capital  in  the  general  development  of  the  camp  until  this 
difficulty  of  transportation  has  been  overcome. 

Owing  to  this  lack  of  the  development  of  reserve  ore  it  is  impossible  to  make  any  positive 
or  accurate  st<itenient  as  to  the  actual  tonnage  of  available  ore,  but,  so  far  as  can  be  Judged 
by  present  conditions,  there  are  certainly  very  strong  indications  for  the  development  of  a 
large  tonnage.  Just  what  these  possibilities  are  in  actual  figures  no  one  can  definitely  state 
at  the  present  time,  but  it  would  .seem  that,  comparing  the  present  conditions  with  those  of 
similar  camps  such  as  Pluenix  and  Deadwood  when  they  were  in  their  first  stages  of  develop- 
ment, the  possibilities  are  good  for  the  development  of  a  similar  production. 

Data  on  Union   Mine,  June  26th,  1914. 
Ore  shipped  to  Trail  Smelter. 


Ore  shipped  to  (rranhy  Smelter. 


Lot. 

Au. 

Ag. 

Dry  Weight. 

1 

o 

Oz. 
0.88 
0.96 
0.62 

0.48 

Oz. 
20.2 
.32.8 
32.7 
29.9 

It). 
57,.542 
72,864 

3 

48,800 

4 

60,570 

Lot. 

Au. 

Ag. 

Dry  Tons. 

Received  at  Smeller. 
1 

Oz. 
0.73 
0.76 
0.87 
0.77 
0.83 
0.81 
0.99 
0.99 
1.10 
0.74 
0.97 
1.13 
0.65 
0.63 
0.77 
0.38 
0.26 

0.6 

1.01 

0.88 

1.12 

1.38 

1.02 

Oz. 

77.1 
81.0 
85.8 
71.2 
73.6 
48.5 
25.6 
16.6 
17.7 
17.6 
18.2 
19.8 
43.5 
45.9 
34.2 
.33.0 
22.0 

22.0 
16.3 
31.1 
25.3 
31.6 
31. 1 

23,1.34 

i> 

31,929 

3                

.30,148 

4                               

28,446 

21,134 

6                                                                   .                

30,243 

.38,696 

8                                                                                                      . . .  • 

25,024 

9                                                              

28,023 

10                                                              .               

35,3.56 

11 

12 

13 

33,207 
32,095 
28,089 

14 

29.028 

15.               

11,956 

16                 .                              

.32,013 

17 

Six  Cars  in    Trandt. 
18.           

30,937 

Wet  Tons. 
40,7.50 

19 

20 

21 

37,850 
35,400 
34,650 

22 

.30,100 

23        ...               

31,850 

Total            

821,141 

Average  value,  gold .  . 
■I  If       silver . 


S16.50 
18.60 


total §35.10 
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Analysis  of  Lots  1  to  15. 


Insol. 

Fe. 

CaO. 

S. 

Cu. 

Au. 

Ag. 

76.0 

4.7 

4.5 

1.2 

Tr. 

0.85 

45.0 

Freight-haul  by  wagons  to  Lynch  creek,  25.2  miles §13 .  50  a  ton. 

Lynch  creek  to  Granby 1 .  50     « 

Treatment 6 .  75     .. 

Total  cost,  not  including  mining $21 .  75  a  ton. 

Freight-haul  in  by  returning  wagons 10 .  00     n 

(Signed)     W.  E.a.ton, 

Superintendent. 

Description  of  Samples. 


No. 

Claim. 

Contents. 

1 

Union  claim  ;  200  feet  belo-n- working  tunnel 

Union  claim  ;  taken  from  side  of  tunnel  under 
stope,  across  20  feet  continuous  ore 

Union  claim ;  taken  from  side  of  tunnel,  across 
20  feet  continuous  ore  south  of  No.  2 

Banner  claim  ;   average  of   lo-foot  shaft,  all  in 
ore 

Silver   Queen;    average   of   dump   from   75-foot 
shaft 

United   Verde  ;   bottom  of  15-foot  shaft,  where 

sinking  was  in  progress 

Surface  rock  from  Mary  Ann  claim 

United  Verde  ;  taken  2  feet  deeper  in  bottom  of 

same  shaft  as  No.  6 
Golden  Zone  ;  surface  rock 

Oold 

.  0.02 
.   8.20 

oz. 
oz. 

S  0  40 

Silver 

4  10 

S  4  50 

Gold     

.  0.48 
.   658 

oz. 
oz. 

2 

S  9  60 

Silver 

Total  value 

32  90 

S42  50 

Gold 

Silver 

.  0.42  oz. 
.   3.6     oz. 

.   0.14  oz. 
.   4.0     oz. 
■  4.5     % 
.  5.0     % 

.Trace. 
.    1.4     oz. 
.   1.0     % 
0.5     % 

gold,  cop 
per  and  si! 

3 

S  8  40 
1  80 

Total  value 

Gold 

Silver 

$10  20 

4 

S  2  80 
2  00 

Copper 

Lead 

Total  value 

Gold 

13  50 

4  00 

»11  30 

5 

.Silver 

S  0  70 

Copper 

Lead 

Total  value 

0.2  oz.  of  silver,  with  traces  of 

lead. 
Results— A'iV. 
•53.20  in  gold,  with  traces  of  cop 

Results — A't7. 

3  00 

40 

6 

7,  8 
9 

10 

S  4  10 
)er,  and 

A-er. 
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List  ov  Owners  of  Minkhal  Claims  in  Fhankmn  Camp. 
(Gloucester  C((iiij>  inrhidnc/.) 


Hannah,  Slclvinley  Mines,  Ltd. 
ThiKil,  J.  H  Graham  fit  al. 
MrKiiili;/,  McKinlt'V  Mines,  Ltd. 
Jiri/nn,  L.  V'aughan. 
Last  Ch(inci%  AV.  JFiiiion. 
CottMje,  J.  S.  C.  FrasiM-  rt  <tl. 
Bynttinder,  J.  M.  Paulsen. 
Standard. 

Sitoichird,  P.  Magiiniis. 
lioyal  Tinto,  J.  Holm. 
Sunrise,  P.  H.  Wright. 
ilanhnttan,  D.  Whiteside  et  al. 
Climax,  H.  W.  Young  et  al. 
lieavrr. 

Silver  Horde  Fraction,  A.  J.  Fee. 
Paper  Dollar,  Mike  McDonnell  et  al. 
Union  Fraction,  L.  John.son  el  al. 
Idaho.  L.  Johnson  et  al. 
Jiiivr  Elbon;  J.  Holm. 
Ecenini/  Star,  H.  C.  Kernian  et  al. 
Laal  Chance,  W.  H.  Hiiii'man. 
Jf<iri/  Atui,  P.  J.  Bvrne  rt  al. 
Homeslake,  A.  McDonald  et  id. 
Ida,  J.  New  by  et  id. 
Rio,  J.  McLaren  et  al. 
Banner  Fraction,  A.  L.  Whiteside  et  al. 
Union,  Lewis  Johnson  et  al. 
May,  H.  McLaren. 
Uullion,  P.  Donaldson. 
Grand  Fraction,  F.  McFarlane. 
Alto,  F.  M.  Kerby. 
Eganville,  W^.  J.  Prcndergast  et  al. 
Eclijise,  B.  L(!Quime  et  al. 
Athelstan,  W.  J.  Prendergast  et  al. 
Antelope  Fraction,  F.  M.  Kerhy. 
Nellie,  W.  J.  Prendergast  rt  id. 
Ouray  Fraction,  P.  Kelly  et  al. 
Munster,  D.  Whiteside  et  al. 
Waverley,  G.  E.  Massie. 
Ajax,  B.  LeQuinie  et  al. 
I.X.L.,  J.  W.  Graham  el  al. 
Jumbo,  D.  Whiteside  ct  id. 
Wallace  Fraction,  D.  Whiteside. 
Shelby,  A  Chisholni. 
Xaknsj),  J.  West  et  al. 
Colnmlna,  A  Chisliolm  et  al. 
Florence,  A  Harkness. 
Ottuu-a,  J.  A\'est  et  al. 
Eveniny  Star,  W.  Minion. 
Finto,  T.  Newby. 


Iron  Hill  Fraction,  L.  I ).  \\'olford  et  al. 
linffalo,  J.  McDonald. 
nine  Jay,  J.  Holm. 
Tiyer,  H.  B.  Cannon  et  al. 
Tiyer  Fraction,  T.  Ncwbv. 
Montezuma,  H.  S.  Cayley. 
Montana,  S.  Birch  et  al. 
San  Francisco,  A.  Dorais  et  al. 
0/thir,  G.  A.  McLeod  ct  al. 

Gloucester,  m 

G./f.  Fraction,  n 

G.H., 

Iron  Cap,  n 

Mouniain  Lion,  H.  Watlin  el  al. 
Doris  Fraction,  H.  C.  Kcrman. 
Chrystal  Copper,  F.  W.  Russell  et  al. 
White  Hear,  W.  K.  White  et  al. 
Iriij  Cub,  H.  C  Ker'man. 

Olil  Dcnninion  Fraction,  E.  G.  Cummings  et  al. 
Mountain  Lion,  H.  Watlin  et  al. 
Omar,  M.  D.  Schenk  et  al. 
Gloiu-ester  Fraction,  G.  A.  McLeod  et  al. 
Alert,  F.  M.  Kerby. 
M.S.,  C.  A.  S.  At  wood  et  al. 
Little  Cub  Fraction,  H.  C  Kerman. 
Lucky  .lack,  H.  C.  Kerman  et  at. 
Golden  Aye,  u 

A'eivby  Fraction,       n 
Ilenniken,  B.  W.  Garrison  et  al. 
Verde,  C.  N.  Mardon  et  al. 
Alpha,  F.  H.  McLaren  et  al. 
Butlercup,   P.  E.  Nelson  et  al. 
Twdiijht,  H.  W.  Young  et  al. 
Franklin,  Mrs.  Lindliolm. 
Aldie,  L.  V^aughan. 
Violet  Fraction,  B.  W.  Garrison  ct  al. 
Hit  or  Miss,  H.  A.  McLaren. 
Deadwood,  J.  H.  Hudson. 
Maple  Leaf,  H.  W.  Yoinig  et  al. 
Banner,  Jas.  McDonald. 
Black  Bear,  H.  C.  Kerman. 
Grand  Forks  Girl,  P.  J.  Byrne  et  al. 
Elsie,  C  M.  Tobiassen  et  al. 
lioyal  Tiiito,  H.  Eyre. 
Blue  Jay,  C.  E.  Andersi:>n. 
Acacia  Fraction,  DonaUl  McCallum. 
Auto  Fraction,  u 

Active,  E.  M.  Kerby. 
Last  Chance,  A.  Andcison. 
Laura  Mcliae,   F.  McFarlane. 


TlMBF.K. 

In  the  valleys  of  the  East  and  West  branches  of  the  North  fork  and  the  valleys  of  the 
tributary  streams,  such  as  Savage,  Bluejoint,  Mead<nv,  McFarland  creeks,  etc.,  there  is  a  large 
quantity  of  fine  timber  which  would  be  made  accessible  by  the  extension  of  the  railroad.     The 
23 
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following  estimate  of  the  quantity,  variety,  and  value  of  this  timber  was  obtained  from  the 
Western  Pine  Lumber  Company,  of  Grand  Forks,  and  from  the  report  of  a  professional  timber- 
cruiser,  B.  Bainbridge  : — 

Location  of  Timber.  Estimated  Quantity. 

U  miles  from  Grand  Forks .58,000,000  feet. 

17  to  21  miles  from  Grand  Forks 13,000,000     „ 

21  to  30  miles  from  Grand  Forks 15,000,000     „ 

86,000,000     „ 
The  above  represents  practically  all  the  timber  for  the  first  twenty-nine  miles  north  of 
Grand  Forks,  except  the  cottonwood  in  the  river-bottoms,  suitable  only  for  pulp-wood  and 
which  is  roughly  estimated  at  110,000,000  feet. 

West  fork,  north  of  C.P.R.  B.K 140,000,000  feet. 

C.P.R.  B.K 10,000,000    „ 

„  last  limit  north 15,000,000     „ 

225,000,000     „ 

East  fork  on  Savage  creek 20,000,000  „ 

on  Bluejoint  creek 40,000,000  „ 

on  Meadow  creek 20,000,000  „ 

on  McFarland  creek 80,000,000  „ 

on  north  of  McFarland  creek 30,000,000  „ 

415,000,000     „ 
86,000,000     „ 

501,000,000     „ 

The  average  varieties  of  this  timber  are  estimated  as  follows  : — 

^^^lite  pine -5  %  or     25,000,000  feet. 

Cedar     25  %  or  125,000,000  „ 

Larch 25  %  or  125,000,000  „ 

Fir                    15  %  or     75,000,000  „ 

Hemlock 15  %  or     75,000,000  „ 

Spruce 15  %  or     75,000,000  „ 

100  %  or  500,000,000     „ 

The  value  of  this  timber  a  thousand,  as  standing  timber,  may  be  taken  as  about  $2,  which 

would  mean  that  there  is  about  §1,000,000  worth  of  standing  timber  in  the  district  which 

would  be  made  available  by  the  construction  of  the  railroad  as  contemplated. 

By  referring  to  Map  No.  1,  showing  the  location  of  the  timber  and  the  principal  mining 

properties,  as  well  as  the  location  survey  of  the  projected  railroad,  one  may  get  a  general  idea 

of  their  relative  positions. 

Agriculture. 

The  valley  of  the  North  fork  of  Kettle  river  and  the  tributary  valleys  of  the  East  anfl 
West  branches  of  the  North  fork  contain  a  large  amount  of  land  which  is  adapted  to  agricul- 
tural purposes,  and  which  should  prove  largely  productive  tinder  cultivation  if  transportation 
facilities  were  available  for  the  economical  marketing  of  such  produce. 

In  the  valley  of  the  North  fork,  between  Grand  Forks  and  Franklin  camp,  there  are  some 
20,000  acres,  taking  the  average  width  of  the  valley  as  three-quarters  of  a  mile  and  the  length 
as  forty  miles,  with  the  addition  of  probably  10,000  acres  in  the  tributary  valleys  of  the  West 
fork,  and  streams  like  Meadow,  Bluejoint,  Franklin,  and  Savage  creeks,  making  a  total  of 
approximately  30,000  acres  of  fertile,  well-watered  land. 
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The  conditions  of  soil  ami  cliiiiate  aiv  very  similar  to  those  |)revniling  in  the  count ry  in 
the  immediate  vicinity  of  (Jrand  Forks,  which  has  proved  so  jiroductive  under  cultivation. 
Between  Cirand  Forks,  B.C.,  and  Danville,  Wash.,  there  are  appro.xinmtely  2,200  acres  of  land 
under  cultivation  at  the  present  time.  The  average  annual  yield  of  crops  from  this  land  at 
the  pre-sent  time  is  about  83.5  an  acre,  while  in  ten  years  the  maturity  of  the  young  orchards 
should  increase  this  to  about  5,000  acre.s,  with  a  total  average  prinluction  of  about  §80  an  acre. 
The  climatic  conditions  of  the  valley  of  the  North  fork  and  its  tiibutaries  would  he  somewhat 
more  severe  than  those  prevailing  in  the  immediate  vicinity  of  Grand  Forks,  but  the  ditlerence 
is  not  as  marked  as  would  at  first  seem  to  be  the  case.  The  altitude  above  sea-level  at  Grand 
Forks  is  1,700  feet,  while  the  altitude  at  Franklin  camp,  forty -five  miles  up  the  valley  of  the 
North  fork,  is  only  2,800  feet,  or  1,100  feet  higher,  so  that  the  general  average  for  the  valley 
between  Grand  Forks  and  Franklin  would  be  approximately  2,250  feet,  which,  in  this  section 
of  the  Province,  is  very  favourable  to  the  cultivation  of  average  crops  of  grain,  fruit,  and 
vegetables.  Figuring  the  average  future  yield  at  §50  an  acre  as  against  ?80  for  the  Grand 
Forks  land,  which  is  certainly  conservative,  we  would  have  an  antuial  production  of  11,500,000 
from  the  agricultural  resources  of  this  district  alone  ;  and  it  does  not  seem  at  all  unreasonable 
that  these  figures  might  easily  be  surpassed,  as  this  does  not  take  into  consideration  any 
additional  production  which  might  be  caused  by  intensive  farming. 

Tliere  are  also  large  areas  of  uplands  on  the  rolling  hills  on  both  sides  of  these  valleys 
which  should  make  ideal  land  for  grazing  purposes,  and  there  is  no  doubt  that  there  would  be 
a  very  considerable  production  from  the  development  of  cattle-  and  sheep-raising  industries  if 
transportation  conditions  were  practicable  for  such. 

R.\ILli0.\D-C0NSTRUCTION. 

The  distance  of  approximateh*  twentj'-five  miles  from  the  present  terminus  of  the  Kettle 
Valley  line  at  Lynch  creek  to  Franklin,  following  the  general  course  of  the  North  fork  and 
the  East  branch  of  the  North  fork  would  afford  an  easy  grade  of  only  about  one-half  of  one 
per  cent.  The  cost  of  construction  of  such  a  road  should  not  be  more  than  the  average  cost 
of  railroad  in  British  Columbia.  There  are  no  serious  engineering  difficulties  to  overcome, 
and  there  is  less  bridge-construction  and  rock-work  than  is  usuallv  found  necessary  in  a  line 
of  this  length  in  the  average  mountain  road  of  the  Province. 

In  comparison  with  the  benefits  to  be  derived  from  the  development  of  the  agricultural, 
mining,  and  timber  re.sources  of  the  district,  the  cost  of  such  a  road  is  almost  insignificant. 

Without  the  road,  the  development  of  the  district  is  practically  impossible,  for  the  reason 
that  people  with  capital  will  not  invest  in  the  development  of  resources  where  the  market 
for  their  product,  be  it  lumber,  grain,  or  ore,  is  shut  off  by  transportation  costs  which  eliminate 
the  possibility  of  profit. 

Gener.\l  Conclusion. 

After  thorough  observation  of  the  various  conditions  indicative  of  the  future  possibilities 
for  the  development  of  the  natural  resources  of  the  district  examined,  and  after  careful 
consideration  of  the  facts  derived  from  this  examination,  as  herein  stated,  it  is  our  opinion  that 
the  development  of  the  agricultural,  timber,  and  mineral  resources  is  impracticable  under  the 
present  conditions  of  transportation  ;  but  that  with  transportation  facilities  provided  foi'  by 
the  extension  of  the  railroad  from  Lynch  creek  such  development  would  be  entirely  practicable, 
and  in  all  probabilitv  of  inestimable  value  to  the  Province. 

Notes. 

The  figures  upon  which  the  estimates  of  timber  are  based  were  supplied  by  Mark  DeCew, 
vice-president  of  the  Western  Pine  Lumber  Company,  and  by  B.  Bainbridge,  a  professional 
timber-cruiser  of  Grand  Forks,  B.C. 
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The  assaying  of  samples  taken  by  the  undersigned  was  done  at  the  Provincial  Laboratory, 
Victoria,  B.C.,  and  by  J.  O'Sullivan,  of  Vancouver,  B.C.  All  other  assays  considered  are 
from  the  Granby  smelter  at  Grand  Forks,  and  are  on  shipments  of  "20-  to  30-ton  lots  of  ore 
from  the  Union  mine. 

The  maps  accompanying  this  report  are  made  from  data  kindly  supplied  by  Forbes  M. 
Kerby,  B.C.L.S.,  of  Grand  Forks,  and  from  the  maps  published  by  the  British  Columbia  Land 
Office,  Department  of  Mines,  and  Geological  Survey. 


OSOYOOS  MIXING  DIVISION. 
Report  of  R.  D.  Twef.die,  Misi\g  Recorder,  F.\irview,  B.C. 

I  have  the  honour  to  submit  herewith  the  annual  report  of  the  mining  operations  in  the 
Osoyoos  Mining  Division  for  the  year  1914. 

I  would  state  that,  outside  of  the  Xickel  Plate  in  the  Hedley  camp,  very  little  mining  has 
been  done  in  this  Division  during  the  past  year.  During  the  earlv  part  of  1914  prospects  for 
a  revival  were  excellent,  but  conditions  changed  entirely  after  August  1st.  This  is  well 
instanced  bv  the  fact  that  the  Guggenheim  Corporation  endeavoured  to  secure  bonds  on  the 
Doniinion,  Morning  Star,  and  Steinicinder  groups  of  mineral  claims  in  the  old  FairWew  camp, 
and  everything  was  progressing  well  towards  that  end  when  war  was  declared.  The  matter 
was  dropped  then  and  nothing  more  has  been  done. 

On  the  majority  of  claims  only  sufficient  work  has  been  done  to  obtain  necessarj-  certifi- 
cates of  work. 

The  Hedley  Gold  Mining  Company  is  the  only  company  that  has  continued  operations 
without  a  break,  and  I  am  attaching  herewith  a  copy  of  a  communication  received  from  the 
manager,  Gomer  P.  Jones,  giving  details  of  work  performed  during  the  full  year : — 

"  Tons  of  ore  milled 78,494 

Average  assay  value S           10. 80 

Total  assay  value 847,349 .  39 

Extraction    bv    concentration    (3,6.50.67    tons    concentrates 
made  and  shipped  to  the  Tacoma  Smelting  Company, 

Tacoma) '. .  644,851.5* 

Recovery  by  cyanide  plant ; 152,489 .  18  " 

Oroville,  Wash. 

The  Dividend-Lake  View  Company,  whose  mine  is  situated  on  Kruger  mountain,  has  not 
shipped  for  some  considerable  time.  I  am  also  attaching  a  letter  received  from  the  manager, 
J.  C.  Fisher,  in  regard  to  work  done  at  the  mine  during  the  vear  1914  : — 

"  The  Dividend-Liike  View  Consolidated  Gold  ilining  Company,  Limited,  has  been 
comparatively  inactive  during  the  year  1914  on  account  of  closing-down  of  the  smelters  in  this 
Province.  The  European  war  caught  us  just  at  the  opening  of  the  sea.son  and  we  closed  down 
tight. 

"  We  shipped  four  cars  and  had  four  or  five  more  broken  down  in  the  mine  when  the 
smelters  notified  us  that  they  would  take  no  more  ore.  About  two  weeks  ago  the  Granby 
notified  us  they  would  again  receive  our  ore,  but  the  season  was  too  far  advanced  to  start  the 
use  of  the  auto-truck.  The  four  cars  shipped  gave  us  a  tonnage  of  152J^  tons,  with  a  net  value 
to  us  of  §1,816.89. 
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"  If  financial  conditions  get  back  to  normal,  we  hope  to  do  a  large  amount  of  diamond- 
drilling  and  de\elopment-\vork  during  the  year  1915,  besides  our  ore-shipping." 

Office  St.\tistics — Osoyoos  Mining  Division. 

Free  uiiuers'  certificates 1  ,'?9 

Txication  records 'JO 

Certificates  of  work 110 

Certificates  of  improvements 4 

Transfers 2 


OSOYOOS  :MIXrNG  DIVISION. 

Notes    by    Provincial    Mineralogist. 

Hedley  Gold  Minino  Company. 

The  annual  report  of  the  Hedley  Gold  Mining  Company  for  the  year  191i  shows  continued 
profitable  progress  and  results,  as  under  : — 

Report  q/'  Presiclent. — During  the  past  j-ear  everything  in  general,  at  mine  and  mill,  has 
gone  along  very  well.  The  ore-bodies  being  opened  in  lower  levels  continue  to  hold  their  size 
and  value.     Everything  seems  to  indicate  a  long  life  for  our  mine. 

Our  Superintendent,  G.  P.  Jones,  and  his  assistants  are  to  be  commended  for  doing  good 
and  economical  work  on  our  new  power  plant,  which  should  give  us  surplus  power  to  develop 
some  portions  of  our  property  not  now  being  worked.  We  hope  that  this  new  and  cheaper 
power  will  increase  our  earnings  enough  to  pay  for  the  new  development-work  planned  as  just 
mentioned. 

Report  of  General  Superintendent. — During  the  year  1914  the  40-staiup  mill  treated 
78,494  tons  of  ore  of  an  average  assay  value  of  S10.80  and  having  a  total  assay  value  of 
$847,349.39.  Extraction  showed  a  recoverj'  of  94.09  per  cent,  of  the  assaj-  value  of  the  ore, 
or  a  total  of  8797,340.76.  Extraction  by  concentration  was  8644,8.51.58  and  bj-  cj-anidation 
8152,489.18. 

All  the  ore  treated  in  1914  was  mined  from  the  SukeJ  Plate  property.  Practically  all 
the  development-work  do7ie  was  in  the  nature  of  extensions  of  drifts,  inclines,  crosscuts,  or 
stopes,  and  nearly  all  this  work  was  in  ore,  waste  having  been  encountered  only  in  passing 
through  the  andesite  sheets  that  form  the  foot  and  hanging-walls  of  the  ore.  The  boundaries 
of  the  big  stopes  in  the  upper  section  have  been  extended  east  and  west  and  beyond  the  lines 
of  payable  ore-bodies  as  previously  estimated.  The  ore  on  the  east  side  is  still  of  .satisfactory 
grade  and  strength,  which  indicates  considerably  more  ore  in  that  direction.  The  ore  in  the 
old  stopes  is  being  left,  while  the  lower  levels  are  being  pushed  forward  into  new  country. 
The  stopes  in  No.  5  incline  below  No.  4  tunnel  level  have  all  produced  high-grade  ore,  and 
drill-holes  from  the  third  level  through  the  foot-wall  indicate  another  section  of  payable  ore. 
Assays  of  the  cores  taken  from  these  holes  give  an  average  value  of  §20  a  ton.  This  ore  will 
be  mined  from  tlie  second  level  of  the  Dickson  incline. 

The  Dickson  incline  has  been  extended  to  750  feet,  and  stations  have  been  cut  at  the 
100-,  200-,  and  600-foot  levels.  The  whole  incline  has  been  provided  with  pockets  and  all 
necessarv  eiiuipment,  so  that  it  is  in  fiist-class  condition  for  doing  good  work.  Stopes  have 
been  opened  on  the  first,  second,  and  sixth  levels,  all  in  ore  of  satisfactory  grade,  with  that 
from  the  stopes  on  the  sixth  level,  however,  of  a  rather  better  grade  than  that  from  the  others. 
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A  160-foot  raise  from  the  sixtli  level  of  the  Dickson  incline  to  the  fourth  level  of  the  No.  5 
incline  above  has  been  holed  through  ;  two  stations  have  been  cut  in  it,  and  from  both  of  these 
good  ore  is  being  mined,  as  well  as  from  the  top  of  the  raise  and  from  the  600-foftt  level,  there 
thus  being  four  separate  beds  of  ore  which  are  being  mined  through  this  raise  into  the  pockets 
of  the  600-foot  level  of  the  Dickson  incline. 

The  sinking  of  the  Dickson  incline  has  been  resumed  ;  this  should  intersect  and  open  large 
bodies  of  payable  ore  below,  the  occurrence  of  these  having  already  been  proved  by  the  diamond- 
drill.  The  indications  from  this  part  of  the  mine,  as  well  as  those  from  the  ground  north-east 
from  the  Dickson  incline  below  No.  4  tunnel,  are  very  promising.  From  the  No.  o  incline,  at 
each  of  the  levels,  drifts  have  been  run  in  this  direction,  and  all  have  encountered  shoots  of 
payable  ore. 

The  total  amount  of  new  work  done  during  1914  was  not  large,  which  was  due  primarily 
to  want  of  power.  Fortunately  the  mine  has  not  .suffered  as  a  result,  for  the  ore-yielding 
sections  are  in  first-class  condition  for  mining,  and  it  is  not  difficult  to  maintain  an  output  of 
ore  of  the  present  grade. 

In  the  month  of  December,  1913,  the  directors  authorized  the  selection  of  a  site  on  Similka- 
meen  river  and  the  submission  of  proposals  for  a  hydro-electric  power  system,  plans  for  which 
were  afterward  accepted.  Construction-work  on  the  dam  was  commenced  about  January  1st, 
1914  ;  the  whole  system  was  completed  and  in  operation  by  January  2nd,  191-5.  The  situation 
of  the  dam  is  on  Similkameen  river,  just  below  its  confluence  with  Twenty-mile  creek.  The 
dam  is  of  the  stop-log  type  ;  from  it  the  water  runs  in  a  flume  of  9  x  7  feet,  inside  dimensions, 
for  1-5,000  feet,  to  the  forebay,  from  wliich  the  tuibines  are  supplied  through  an  8-foot  steel 
penstock.  Tlie  twin  turbines,  of  the  Francis  type,  were  manufactured  by  S.  Morgan  Smith 
Company,  of  York,  Pennsylvania;  they  have  a  capacity  of  2,100  horse-power.  The  1,2-50- 
k.v.a.  alternating  current  generator  and  all  the  electric  machinery  at  the  power-house  were 
supplied  by  the  Canadian  Westinghouse  Company.  The  goveitior  was  provided  by  the  Lombard 
Governor  Company. 

There  has  also  been  installed  in  an  addition  to  the  old  power-house  a  new  2,000-foot  com- 
pressor, manufactured  by  the  Canadian  Ingersoll-lland  Company,  and  direct-coupled  to  a 
Canadian  General  Electric  synchronous  motor  of  440  horse-power.  This  unit,  together  with 
the  present  compressor,  which  will  also  be  driven  by  an  electiic  motor,  should  supply  ample 
compressed  aii-  for  the  mine  and  allow  a  surplus  as  well.  The  new  plant  was  started  without 
a  hitch  and  ever  since  has  been  operating  satisfactorily. 

During  the  year  all  other  departments  were  brought  to  their  highest  efficiency.  Special 
mention  may  be  made  of  a  new  tube-mill  now  being  put  in.  There  has  also  been  added  to  the 
mill  ecjuipment  a  new  24  x  36  Traylor  jaw  crusher.  At  the  mine  all  buildings  have  been 
rearranged,  so  as  to  have  the  men's  sleeping-quarters  as  conifortable  as  possible.  A  large 
building  has  been  erected  for  a  dining-room,  cook-house,  wash-house,  lounge-room,  etc.  There 
has  been  installed  a  complete  new  fire-protection  system  with  a  large  tank  reservoir  for  water- 
supply. 

Diamond-drilling,  drifting,  and  stuping  iiulicatt^  that  there  is  at  this  date  as  much  reserve 
ore  as  there  was  at  the  corresponding  period  of  last  year,  and  it  is  of  equally  good  grade.  It 
can  be  said  confidently  that  the  mine  never  looked  better  than  now,  and  it  has  a  very 
promising  outlook  for  the  year  191-5. 

A'ejiort  of  'I'reaKurer.—Tbe  net  profits  for  the  year  1914  were  §388,228.65.  The  dividends 
for  the  year  totalled  §300,000,  or  2.5  per  cent,  on  the  issued  capital  of  the  company.  The 
amount  of  undivided  profits  after  payment  of  all  dividends  was,  on  January  1st,  1915, 
$360,324.88. 
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The  new,  all-the-year-round  water-power  plant  was  completed.  The  expenditure  on  it  in 
19U  wa.s  8178,980.7H,  which  amount  was  charged  to  Capital  Account;  adding  $1:3,028.57 
expended  in  1913,  the  total  cost  of  the  system  was  S19-_',009.35,  or  .S7,990.(i5  less  than  the 
original  estimate  of  §200,000. 

The  cost  of  the  new  Traylor  crusher,  S7,079..i4,  was  chained  to  Capital  Account  ;  also  the 
cost  of  a  house  built  for  the  mine  engizieer,  .'?1,979..'U.  All  other  expenditures,  including 
extension  of  the  Dickson  incline,  new  mine  buildings,  and  new  fire-protection  system,  were 
charged  to  operating  expenses. 

The  company,  on  its  formation  in  1909,  was  provided  with  a  cash  working  capital  of 
8280,000.  To  this  should  be  added  §360,324.88  of  undistributed  profits.  The  following  sums 
have  been  expended  since  the  company  was  formed,  and  charged  to  Capital  Account : 
Additions  to  mill  and  plant,  SI 36,3.32. 96;  new  mineral  claims  purchased,  SUr),913.13;  new 
power  plant,  §192,009.35  ;  total,  $474,275.44.  This  leaves  a  working  capital  of  §166,049.44, 
as  at  January  1st,  1915,  consisting  tif  cash  and  accounts  receivable. 

Although  the  net  profits  from  operations  in  1915  were  more  than  enough  to  pay  dividends 
equal  to  those  of  the  j-ears  1912  and  1913  (each  of  a  total  of  §360,000),  the  directors  deemed 
it  wise  to  mainta,in  a  cash  surplus  of  at  least  §100,000. 

Statemvitt  of'  Operations  and  Earnings. — This  gi\-es  details  of  monthly  totals.  The 
year's  totals  are  as  follows  :  Tons  of  ore  milled,  78,494  ;  average  assay  value,  §10.80  ;  total 
value  recovered,  §797,340.76  ;  expenditures,  §409,1 12.11  ;  profits  (including  §6,274.76,  interest 
on  company's  funds),  §388,228.65. 

Balance-sheet. — Assets :  Original  investment  (mines,  mine  l)uiklings,  reduction  plant, 
I'tc),  §920,000.  Additional  investments  :  Additions  to  machinery  and  plant,  etc.,  as  shown 
above,  §474,275.44:  cash,  §108,715.78;  accounts  receivable,  §57,333.66;  total  assets, 
si, 560,324.88.  Liabilities  :  Issued  capital  .stock  (authorized,  §1,500,000),  §1,200,000  ;  surplus 
at  January  1st,  1915,  $360,324.88;   totel,  §1,560,324.88. 


VERNON   MINING    DIVISION. 
•  Report  or  L.  Norhis,  Gold  Commissioner. 

I  have  the  honour  to  submit  my  annual  report  on  mining  operations  in  the  Vernon 
Alining  Division  for  the  j-ear  ending  December  31st,  1914. 

There  has  been  somewhat  of  a  revival  of  interest  in  mining  in  the  vicinitj'  of  Monashee, 
forty-seven  miles  east  from  Vernon,  where  the  Fire  Valley  Gold  Mining  Company  commenced 
work  last  September.  This  company,  composed  largely  of  Eastern  capital,  several  years 
iigo  bought  the  Jiositland,  Evenimj  Star,  and  Mascot  claims  from  J.  S.  McCorkell  and  James 
McFliail,  anfl  leased  for  mining  purposes  part  of  the  Monasliee  Townsite.  The  work  under- 
taken consists  of  driving  the  Fire  Valley  tunnel  from  the  lowest  part  of  the  Russland  claim. 
This  tunnel  will  be  at  least  1,000  feet  long  and  will  attain  a  depth  of  about  1,000  feet  on 
the  vein.  This  will  prove  the  continuity  with  depth  of  the  ore  values  in  this  camp.  The 
company  remodelled  the  old  Monashee  Hotel  into  a  boarding  camp,  and  built  a  compressor- 
house,  blacksmith-shop,  oil  and  powder  houses,  and  assay  office. 

The  mine  is  e(iuipped  with  an  Ingersoll-Rand  oil-driven  air-comiire.s.sor  and  three  jack- 
hammer  air-drills.  On  December  31st  the  tunnel  was  in  300  feet,  following  a  5-foot  vein, 
employing  twelve  men.     The  development-work  so  far  consists  of  the  Evening  Star  tunnel  300 
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feet  long  on  the  Evening  Star  claim.  On  the  Rosslaad  claim  the  McPhail  tunnel  is  185  feet 
long,  with  two  upraises  aggregating  130  feet.  The  Fire  Vallev  tunnel  is  in  300  feet.  Other 
tunnels,  cuts,  etc.,  aggregate  400  feet  of  work.  A.  H.  Elftniau,  Ph.D.,  Minnesota,  who  is 
general  manager  for  the  company,  is  in  charge  of  the  work. 

The  same  companv  has  also  bonded  the   old  Jfonashfe   claims  and  has  cleaned  out  the 
tunnels  and  made  them  accessible  ;  and  has  also  bonded  the  Silver  Bell  group. 

The  Silver  Bell  group  consists  of  the  Silver  Bell,  Silver  Horde,  and  the 
Silver  Bell.  Silver  Moon  claims,  which  were  located  by  W.  J.  Bell,  Gunnar  Severide. 
and  E.  H.  Daniels.  These  claims  are  situated  on  Bromide  mountain 
between  the  North  and  South  forks  of  Cherry  creek,  about  eight  miles  east  of  the  mouth  of 
Pass  creek.  The  development  consists  of  l-lO-foot  tunnel,  several  surface  crosscuts,  and 
stripping  along  the  veins  for  400  feet  in  length.  Most  of  this  work  is  on  the  Silver  Horde 
claim.  The  vein  varies  in  width  from  a  few  inches  to  6  feet  and  carries  lead,  silver,  and  gold 
values.  The  rich  pay-streak  is  up  to  a  foot  in  width  and  as.says  as  high  as  600  oz.  of  silver 
and  2  oz.  of  gold.  The  white  quartz,  showing  very  little  mineral,  assays  §10  a  ton  in  gold  and 
silver ;  .specimens  of  native  silver  have  been  found  in  the  pay -streak.  This  is  a  very  likely 
appearing  prospect  and  a  good  trail  can  easily  be  built  into  it. 

Rembler  Paul  and  associates  have  completed  the  erection,  commenced 

St.  Paul.  last  year,  of  a  2-stamp  mill  on  their  property,  which  consists  of  the  Minerva, 

Zilpali,  Black  Bess,  and  Tough  Xut  claims.     The  mill  ran  for  twenty-eight 
days  and  crushed  150  tons  of  ore. 

Some  work  was  done  last  year  on  the  Beta  claim,  situated  half  a  mile  south  from  the 

boundary-line  of  the  town  of  Vernon.     This  claim  is  owned  by  Louis  J.  Ball  and  Frank 

Mitchell.     The  work  consists  of  one  open-cut  of  50  feet  and  another  of  20  feet.     One  sample 

of  the  ore  sent  away  for  analysis  gave  a  return  of  1.4  per  cent  coppei',  73.3  oz.  silver,  and 

0.1  oz.  gold. 

Office  Statistics — Vernon  Citv  Mixing  Divisios. 

Free  miners'  certificates 168 

]\Iineral  claims  recorded 47 

Certificates  of  work 36 

Transfers 4 
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YALE   DISTRICT. 

KA:\n/)(,)P.S  MINING  DIVISION. 
Rkp()1!T  of  E.  T.  W.  Pk.\i;se,  Gold  Commissioxer. 

I  have  the  honour  to  .submit  the  annual  report  on  the  Kaniloops  Minint;  Division  for  tlie 
year  ending  December  31st,  191-t. 

There  has  been  little  mining  activity  in  the  Kamloops  Division,  but  faith  in  the  future 
has  been  shown  by  the  keeping-up  of  assessment-work  generally,  and  by  the  owners  of  tlie 
Iron  Jfij.tk  mine  in  the  e.xpenditure  of  a  considerable  amount  of  money  in  preparing  for  future 
development. 

No  placer-mining  or  coal-mining  has  been  done  thi.s  year. 

The  reports  of  those  who  have  responded  to  my  request  for  information  are  included 
herewith 

Kamloops  Camp. 

E.  C.  Wallinder  reports  that  the  Erin  shaft  was  sunk  t<j  a  depth  of  .330  feet.  The  Iron 
J/«aX-  shaft  was  sunk  150  feet  to  the  T-OO-foot  level,  where  drifting  and  cros.scutting  are  now  in 
progress. 

The  mill  has  been  enlarged  to  7.50  tons  capacity  ;  machine  and  carpenter  shop  erected  ; 
500,000-gallon  tank  for  water,  storage,  and  fire-protection;  and  a  TuO-horse-power  electrical 
equipment  completed. 

O.  S.  Batchelor  reports  as  follows  : — 

"  Batchelor's  gold-mill,  situated  on  the  Thompson  river  near  Canadian  Northern  Railway 
bridge,  is  receiving  gold  ores  for  treatment.  A  mill-run  of  ore  from  the  foot  of  the  hill  on  the 
'■.^oW^fW  mineral  claim  gave  returns  of:  Gold,  812.40;  .silver,  §2.16;  total,  811.56  a  ton. 
There  was  no  copper  in  this  ore,  and  with  cyanide  treatment  the  extraction  wa.s  93.5  per  cent, 
of  the  gold  and  64.3  per  cent,  of  the  silver. 

"  A  shipment  of  50  tons  of  ore  from  Jamieson  creek  will  Ije  milled  sliortly. 

"A  number  of  men  are  prospecting  in  the  Tranquille,  near  the  mill,  for  gold  ores." 

Seymour  Arm  Camp. 

F.  A.  McLeod  reports  as  follows  : — 

"  We  did  not  work  on  claims  in  the  Seymour  Arm  section  tliis  summer,  but  were  up 
looking  over  them  with  a  view  of  doing  some  more  work  this  coming  spring." 

Office  Statistics — Kamloops  Mining  Division. 

Free  miners'  certificates 233 

Records  (mineral) "6 

I.         (placer) 1 

Certificates  of  work •'+ 

Bills  of  sale    1"' 

Certificates  of  improvements 1 

Receipts 81,744 .  55 
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XICOLA  MINING  DIVISION. 
Report  or  W.  N.  Roi.fe,  Mining  Recorder. 

I  have  the  honour  to  submit  herewith  the  annual  report  and  office  statistics  of  the  Nicola 
Mining  Division  for  the  year  ending  December  31st,  1914. 

So  far  as  mining  development  is  concerned,  the  situation  remains  practically  unchanged 
from  the  preceding  year.  Assessment-work  has  been  kept  up,  however,  on  all  mineral  claims 
of  note. 

The  coal-mines  near  Menitt  have  had  a  very  poor  year  as  far  as  output  is  concerned, 
w^hich  was  not  over  half  of  that  of  the  previous  year. 

In  Nicola  valley  the  production  of  coal  was,  approximately,  as  follows  :  Middlesboro 
CoUierv  Company,  60,000  tons  ;  Inland  Coal  and  Coke  Company,  53,000  tons  ;  Pacific  Coast 
Collieries  CoQipany,  500  tons :  total,  113,500  tons.  The  competition  of  fuel-oil  was  felt  by 
these  companies,  it  ha\'ing  i-esulted  in  a  much  decieased  demand  for  use  of  coal  on  railways  on 
which  preWously  Nicola  coal  had  been  burned  in  the  locomotives. 

Office  Statistics — Nicol.\  Mining  Division. 

Locations  recorded    43 

Free  miners'  certificates   > 104 

Certificates  of  work ^'2 

Bills  of  sale   9 


.\SHCROFT  MIXING  DIVISION. 
Report  of  H.  P.  Christie,  Mining  Recorder. 

I  have  the  honour  to  submit  my  annual  report  as  Mining  Recorder  for  the  Ashcroft 
Mining  Division  for  the  year  1914. 

The  situation  remains  unchanged  from  last  yesir.  Every  confidence  is  expressed  by  the 
owners  of  mineral  claims  in  this  Division  as  to  the  future  of  the  district  as  a  large  copper- 
producer,  but  not  much  development  has  been  done. 

Stuart   Henderson  is  at  present  developing  the  Snowstorm  group  and   making  a  trial 

shipment  of  a  car-load  of  ore.     The   result   of  this  shipment   will  be  watched  with  much 

interest. 

Office  St.\tistics — Ashcroft  Mining  Division. 

Free  miners'  certificates 71 

Certificates  of  work 5tj 

Convevances 26 

Locations  recorded 54 
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YALE  MINING  DIYISION. 

Ki:i-()i!T  OK  L.   A.  DoDi),  Mixixr;  Recorder. 

I  have  the  honour  to  submit  the  aiinuid  iniiiin.i;  reixiit  and  otticc  statistics  for  the  vear 
ending  December  31st,  1914. 

Pl.\cer-mini.\i;. 

Tliere  wius  very  little  placer-mining  done  in  this  Division  during  the  past  .season.  Tlie 
principal  activities  have  been  confined  to  the  Co<iuilialla  river,  where  .some  claims  have  been 
worked  during  the  season  wlien  the  state  of  the  water  permitted,  and  to  a  number  of  Chinese 
working  on  the  bars  of  the  Fraser  river.  A.  Morrison  and  C.  F.  Metcalf  have  established  a 
camp  near  the  mouth  of  the  Pierre  river,  a  tributary  of  the  Coquihalla,  and  anticipate  good 
re.sults  from  their  claims.  Tliey  have  been  principally  engaged  in  putting  in  a  dam  and  other 
initiatory  work  prior  to  actual  mining.  The  Siwash  Creek  Mines,  Limited,  has  been  idle 
during  the  whole  year,  but  hjjs  completed  a  reorganization  of  the  company  and  expects  to 
resume  work  this  season.  A  conservative  estimate  of  the  amount  of  placer  gold  recovered  in 
the  Mining  Division  during  the  year  would  be  §2,000. 

QUARTZ-MISINO. 

This  is  the  first  year  I  am  able  to  report  an  actual  shiinneiit  of  oi-e  from  tiiis  Jlining 
Division.  In  December,  20  tons  of  ore  was  shipped  from  the  lin'uihow  group,  situate  some 
twenty-two  miles  from  Hope,  on  the  Hope-Princeton  trail,  to  the  Trail  smelter.  This  ore  was 
brought  out  on  pack-horses  to  the  railroad  at  Hope.  The  camp  is  on  the  Summallow  ri\er 
about  a  mile  from  the  junction  of  the  .Skagit  and  Skaist  rivers,  and  the  JRainlioir  grouji,  which 
has  been  taken  over  by  the  Canada-States  Mining  Development  Corporation,  Limited  (H.  B. 
Brown,  managing  director),  consists  of  four  claims — the  Raitibmc,  Keno,  Wonder^  and  Wonder 
Xo.  ^.  A  portion  of  this  group  was  reported  on  by  Cliai-les  Camsell,  of  tlie  Dominion 
Geological  Survey,  as  the  /fiirst'.<ihoi'  group,  as  being  probablv  too  low  grade  to  work  i)rofitabl\\ 
Bodies  of  high-grade  ore  were,  however,  discovered  in  191  1  by  ^V.  H.  li(il>insiin  and  .lames 
Penny,  and  work  has  Ijeen  carried  on,  with  an  average  of  si.\  men,  for  some  months,  which 
work  is  to  be  continued  during  tlie  winter.  The  ore-bodies  generally  are  low  grade,  witli 
high-grade  streaks,  and  carry  gold,  silver,  and  copper.  A  tram  and  buildings,  oDice,  conk- 
house,  dining-room,  and  bunk-house  with  accommodatiim  for  eight  men  have  been  erected. 

Several  prospectors  ai'e  wintering  on  neiglilxiuring  claims.  A  sleighroad  to  the  camp  has 
been  put  in  by  the  busines.s-men  of  Hope,  a.ssisted  bj'  the  Provincial  Government,  and  caMi]]s 
for  men  and  horses  have  been  erected  en  route. 

At  "J3-Mile  camp  Frank  Fritz  and  associates  have  done  tli(^  most  wmk,  :iu<]  asscssuM  nt- 
work  generally  has  been  done  in  the  locality. 

On  the  All/fits  group,  near  Hope,  work  was  prosecuted  with  a  force  of  twelve  men  during 
the  first  half  of  the  year,  but  was  closed  down  in  July.  There  is  some  40  tons  of  ore  sacked 
and  over  100  tons  on  the  dump.  These  will  bo  shipped  as  soon  as  facilities  and  commercial 
freight  rates  over  the  Canadian  Northern  Railway  are  obtainal)le.  The  ore,  as  far  as  cai'cful 
sampling  and  fi-ctpient  assa}'S  can  show,  has  fully  maintained  its  values,  and  the  ore-bndies 
show  no  sign  of  failing  or  diminishing  in  any  direction. 

Quite  a  little  local  excitement  and  consequent  locating  and  recording  of  claims  was  caused 
by  the  development  done  by  Merrick  it  Thomson  on  their  holdings  at  Fifteen-mile,  Coquihalla 
vallej".  Asse.ssment-work  has  been  done  on  the  better-looking  prospects,  but  in  most  cases  has 
not  j-et  been  recorded,  as  the  claims  have  yet  from  three  to  five  months'  good  standing  on  their 
records. 
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With  the  exception  of  about  100  feet  of  tunnelling  on  the  Mount  Baker  and  Yale 
Company's  claims  on  Siwash  creek,  only  the  necessary  assessment-work  has  been  done  in  the 
other  parts  of  the  Division. 

Office  Statistics — Yale  Mining  Division. 

Free  miners'  certificates  issued 318 

Locations  recorded  (placer  and  mineral) 260 

Certificates  of  work  issued    61 

Bills  of  sale,  powers  of  attorney,  options,  etc.,  recorded 28 

Filings    6 

Revenue. 

Free  miners'  certificates 81,56.5  25 

Mining  receipts,  general 1,382  40 

Other  sources 1,511   95 

84,489  60 


.si:milkameex  mining  DIVI.SION. 

Report  of  Hugh  Hunter,  Gold  Commissioner. 

I  have  the  honour  to  forward  the  annual  mining  report  on  the  Similkameen  Mining 
Division  for  the  year  1914. 

There  has  been  more  activity  in  placer-mining  than  for  .several  years  past  on  account  of 
the  scarcity  of  work  owing  to  the  war  in  Europe. 

On  Granite  creek  R.  A.  Lambert  and  associates  have  done  considerable  work  on  their 
placer  leases.  They  ran  a  tunnel  in  solid  rock  300  feet  long,  6i  feet  high,  and  4^  feet  wide, 
and  also  laid  500  feet  of  bed-rock  flume,  costing  in  all  for  that  and  the  season's  work  S",000. 

On  the  right  bank  of  the  Tulame«n  river,  about  four  miles  below  Granite  creek,  there  is 
supposed  to  be  an  old  channel  of  Granite  creek,  and  a  .syndicate  of  Seattle  men  has  acquired 
a  number  of  leases  covering  this  ground.  The  operations  are  in  charge  of  Chester  F.  Lee,  a 
mining  engineer  of  that  city,  who  has  kindly  furnished  me  with  the  following  synopsis  of  the 
season's  work  : — 

"  The  operations  of  the  Lost  Creek  Mining  Company,  Limited,  on  the  group  of  seven 
hydraulic  leases  held  by  the  company  on  the  Tulameen  river,  seven  miles  above  Princeton, 
consisted,  for  the  year  1914,  chiefly  in  prospecting  on  the  end  of  the  Snowden  gravel  channel 
where  it  is  cut  by  the  gorge  of  the  Tulameen  river.  Drifts  were  run,  pits  sunk,  and  some 
gravel  washed,  but  water  was  too  scarce  during  the  season  to  be  eflective  in  hydraulic 
operations.  On  the  Coulthard  channel  drifts  and  pits  were  also  sunk  to  ascertain  the 
character  and  value  of  the  ground.  On  the  main  or  so-called  Granite  Creek  channel  ground- 
sluicing  was  begun  on  the  Six-mile  Creek  end  where  the  channel  is  cut  by  that  creek,  but 
cold  weather  stopped  operations  before  decisive  results  were  obtained  at  this  point.  Water 
rights  were  taken  up  on  Six-mile  and  Lost  creeks.  Results  in  gold  and  platinum  extracted 
were  encouraging.  Ninety-five  per  cent,  of  the  gold  obtained  was  coarse,  and  platinum 
constituted  36  per  cent,  of  the  total  value  of  the  precious  metals  extracted." 
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On  Copper  mountain  tlu'  liritish  Coliinibia  Copper  Company  is  prospecting  bonded  claims 
with  a  considerable  force  of  men.  Previous  to  the  declaration  of  war  the  (•(iMipanv  bad  plans 
prejiai-ed  for  constructing  power  plant  and  reduction-works,  but  tbe.se  lia\e  been  laid  over  for 
the  present. 

Assessment  has  been  generally  performed  on  claims  not  Crown-granted. 

Office  St.\tistics — Similkamickn  Mining  Division. 

Free  miuer.s'  certificates 286 

M                      II          (special) 3 

Tjocation  records 200 

Certificates  of  work     301 

Conveyances  (mineral  claims) bs 

Records  (placer) 17 

Leases  (placer^ 6 

Permits    1  ."> 

Powers  of  attorney     10 

Conveyances  (placer) 3 

Certificates  of  improvements 1 


SIMILKAMEEN  MINING  DIVISION. 
Notes  by  Provincial  Minekalooist. 

The  Similkameen  Mining  Division  comprises,  practicallv,  all  the  drainage  area  of  the 
Tulameen  river  and  tlie  Similkameen  above  Nine-mile  creek. 

Many  years  ago  placer-mining  was  carried  on  in  this  section  on  a  considerable  scale,  and 
even  yet  a  small  amount  of  placer  gold  and  some  crude  platinum  are  recovered  each  year. 

Coal-mining  has  been  in  progress  near  Princeton  for  some  years,  and  about  18,000  tons  of 
coal  was  here  mined  in  1914.  Beyond  this,  mining  in  this  Division  has  not  as  yet  reached  the 
productive  stage,  although  a  great  deal  of  extensive  development  has  been  going  on  for  some 
years,  with  such  success  that  it  seems  probable  that  within  a  couple  of  years  it  will  be  possible 
to  record  a  substantial  mineral  output  from  this  Division. 

Much  development  and  other  exploratory  work  has  been  done  on  numerous  mineral  claims 
on  Copper  mountain,  in  V'oigt,  Princess,  and  Sunset  camps,  respectiveh'.  Placer-mining  has 
been  active,  both  along  the  main  Tulameen  river  and  on  Granite  and  other  tributary  creeks, 
while  mineral  claims  on  Treasure  mountain.  Summit  camp,  well  up  the  Tulameen  toward 
the  eastern  slope  of  the  Hope  mountains,  have  been  prospected  and  showings  of  silver-lead 
ore  opened. 

Princens  and  Sunset  Camps. — For  the  greater  part  of  the  last  two  years  the  British 
Columbia  Copper  Company  lias  been  prospecting  and  exploring  a  number  of  claims,  eleven  or 
more,  situated  in  these  adjoining  camps  which  are  on  or  near  the  summit  of  Copper  mountain. 
Much  work  has  been  done,  the  working  force  having  at  times  consisted  of  more  than  one 
hundred  men.  A  great  deal  of  trenching  and  open-cut  work  was  done  on  the  surface,  while 
shafts  and  tunnels  were  sunk  and  driven  underground.  In  addition,  five  or  or  six  diamond- 
drills  were  used.  No  details  have  been  given  out  for  publication,  but  it  has  been  authorita- 
tively stated  that  the  results  of  the  work  as  a  whole  were  eminently  satisfactory.  A  year  ago 
the  company  issued  its  annual  report  for  1913,  and  in  that  mentioned  that  the  tonnage  of 
reasonably  assured  and  probable  ore  on  one  group  was  estimate<l  at  4,000,000  tons,  with  an 
average  value  of  1.87  per  cent,  copper,  and  gold  and  silver  from  25  to  50  cents  a  ton,  and  on 
another  group  the  estimated  quantity  by  that  time  outlined  was  550,000  tons  of  ore,  averaging 
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1.35  per  cent,  copper,  with  35  cents  a  ton  in  gold  and  silver.  If  it  be  taken  into  account  that 
further  satisfactory  results  were  achieved  in  1914,  there  should  be  little  doubt  as  to  the  great 
promise  that  exists  for  the  eventual  estabUshnient  in  that  part  of  the  Province  of  another 
important  copper-producing  centre. 

Preliminary  surveys  have  been  made  for  a  railway  to  Copper  mountain,  to  branch  off  from 
one  of  the  lines  near  Princeton,  and  legislative  authority'  for  its  construction  has  been  applied 
for. 

Voi{/t  Camp. — Newspaper  reports  to  the  effect  that  the  Similkameen  Consolidated  Copper 
Company  had  acquired  the  Voigt  copper  property,  situated  on  Copper  mountain,  within  a 
dozen  miles  of  Princeton,  do  not  appear  to  have  been  confirmed.  The  facts  are  that  last  July 
Emil  Voigt  gave  an  option  on  most  of  the  claims  in  the  Voigt  group  to  a  Pennsylvania 
syndicate,  which  made  some  small  payments  on  account  of  the  agreement  to  purchase  and 
expended  a  few  thousiind  dollars  on  further  development-work.  About  300  feet  of  tunnelling 
was  done  from  points  where  the  British  Columbia  Copper  Company  left  otf  developing  under 
its  option  of  purchase  a  year  or  so  earlier.  In  three  places  ore  in  considerable  quantity  and 
of  good  grade  was  opened  by  this  new  work,  and  an  additional  advantage  claimed  is  that  the 
ore  contains  a  large  percentage  of  iron. 

Placer-mining. — The  hydraulic  leases  known  as  Coulthard's  Roany  claims  on  Tularaeen 
river,  about  four  miles  below  the  mouth  of  Granite  creek,  are  to  be  worked,  with  Chester  F. 
Lee,  of  Seattle,  Washington,  to  direct  operations.  During  1914  more  than  two  miles  of  flume 
was  constructed  from  Four-mile  and  Six-mile  creeks,  and  water  was  brought  in  at  an  elevation 
of  about  300  feet  above  the  old  channel ;  some  ground  was  tested  under  working  conditions, 
but  no  run  of  gravel-washing  was  made.  It  is  expected  that  both  placer  gold  and  platinum 
will  be  recovered  here  in  payable  quantities  when  sufficient  water  shall  be  obtainable  for 
hydraulicking. 

Lambert  i  Stewart  are  reported  to  have  done  well  last  summer  on  their  placer  lease  near 
the  junction  of  the  North  fork  with  Granite  creek.  For  several  years  Mr.  Lambert,  the 
resident  partner,  has  persisted  in  his  efforts  to  get  down  to  bed-rock  above  the  canyon,  but 
twice  his  dam  went  out  when  the  summer  freshets  came.  Then,  when  the  third  dam  held,  his 
method  of  working  did  not  prove  effective,  quicksand  instead  of  bed-rock  being  encountered. 
Finallj-,  last  winter,  he  let  a  contract  for  a  rock  tunnel  to  be  6  feet  high,  4  feet  wide,  and  320 
feet  long,  to  carry  the  tailing  below  a  rock-slide  that  kept  coming  down  and  filling  the  creek, 
and  this  tunnel  enabled  the  miners  to  get  at  the  gold-bearing  gravel.  The  quantity  of  gold 
recovered  has  not  been  ascertained  by  the  writer,  who  has  been  informed,  though,  that  one 
clean-up  witnessed  gave  very  coarse  gold  and  much  platinum.  It  is  stated  that  throughout  the 
summer  more  platinum  than  gold  was  recovered  ;  the  largest  nugget  of  gold  found  was  worth 
810.60,  calculated  at  the  rate  of  817.75  an  ounce.  The  miners  were  much  bothered  by  a 
deposit  of  cemented  vegetable  matter  on  which  the  water  had  very  little  effect.  Mining  is  to 
be  resumed  here  as  early  as  possible  next  spring. 

•  Wheeler's  claim,  on  the  old  Pm/ue  property,  was  worked  by  drifting  all  last  winter  and 
summer,  and  is  reported  to  have  been  paying.  Some  pretty  gold  specimens  from  there  have 
been  shown  ;  one  piece,  said  to  have  been  chipped  off  the  bed-rock,  was  more  than  half  gold, 
some  of  the  nuggets  in  it  up  to  82  in  value.  The  Sivede  claim,  above  Lambert  tk  Stewart's,  is 
said  to  have  paid  well  all  summer ;  the  owners  have  drifted  in  several  hundred  feet  and  are 
still  working.  The  gold  they  get  is  coarse  ;  one  piece  taken  out  was  worth  812.60.  Amberty 
staked  a  bench  claim,  but  did  not  do  much  gravel-washing,  having  been  occupied  building  a 
chute  and  putting  in  boxes  until  winter  set  in.  Almost  the  first  shovelful  he  tried  gave  him 
one  nugget  worth  823.40.     McLeod  <fe  Mitchell,  of  Vancouver,  started  working  in  a  small  way 
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OH  a  claim  east  of  the  Poyuf,  and  in  alxiut  two  weeks  took  out  Sl'oO,  Imt,  lindini;  tii.it  tlie  most 
proHtable  way  to  work  would  be  to  hydraulic,  decided  to  put  in  pump,  pipe,  and  liosc,  iin<l  to 
<i;et  back  to  mining  early  in  the  spring.  Kane  iS:  Jamicson,  from  .Seattle,  started  opening  up 
the  old  Stvtin  ground  by  carrying  Ward  creek  in  a  Hume,  but  fro.st  and  snow  coming  with  the 
winter  necessitated  their  knocking  oil' until  next  sejison.  Some  others  worked  in  the  neighbour- 
hood, but  were  not  successful.  However,  prospects  are  good  that  next  season  will  see  more 
placei-mining  being  done  on  Granite  creek  and  tributaries  than  for  years,  and  more  gold  and 
platinum  being  recovered. 

Reports  have  been  published  of  successful  placer-mining  on  Tulunieon  river,  above  the 
town  of  Tulameen,  but  no  particulars  were  obtained.  One  man  is  said  to  have  won  $200  in 
gold  and  platinum  in  a  couple  of  days,  but  this  report  was  not  veriliod. 

Genera/. — Little  is  known  of  the  work  done  on  mineral  claims  on  Treasure  mountain,  nor 
in  other  parts  of  the  old  .Suuunit  camp,  near  the  head  of  Tulameen  river.  Nor  does  there  .seem 
to  be  any  news  obtainable  of  work  in  Law-'s  camp  or  other  parts  of  the.se  outlying  regions. 

Coal-mining. — The  Princeton  Coal  and  Land  Company  did  not  sell  so  much  coal  in  1914 
as  in  1913,  having,  in  common  with  other  coal-producers,  felt  the  effect  of  a  smaller  market. 
The  quantity  mined  last  year  was  19,535  tons.  The  development-work  done  in  the  company's 
mine  during  the  period  under  review  consisted  of  a  new  slope  400  feet  long,  with  a  counter 
320  feet,  and  opening  Nos.  4  and  5  East  Main  levels  off  slope*  No.  4  and  counter  were  each 
driven  500  feet,  and  No.  5  and  counter  a  .shorter  distance.  An  11-  x  G-inch  vertical  steam- 
engine  and  a  50-kvv.  Westinghouse  generator  were  added  to  the  machinery  equipment,  and 
a  pole-line  was  erected  between  the  power-house  and  Princeton  to  serve  as  a  transmission-line 
for  the  electric  lighting  in  the  town. 

At  the  Coalmont  Colliery  about  3,500  feet  of  work  was  done  in  underground  development 
during  the  year.  It  is  reported  that  in  the  latter  part  of  March  there  were  discovered  two 
seams  of  coal,  one  7  feet  and  the  other  5  feet  in  thickness,  with  a  parting  of  1  inch  of  bone, 
giving  practically  a  12-foot  working  .seam  of  coal.  A  50-horse-power  steam-boiler  and  a  35- 
hoise-power  engine,  with  fan  attached  to  ventilate  the  workings,  were  the  only  additions  to 
equipment  during  the  year.  From  April  1st  to  the  end  of  the  year  raoi'C  than  4,000  tons  of 
coal  was  hauled  bv  horse-teams  three  miles  frf)m  the  mine  to  the  railway.  A  transpoi-tation 
system  is  under  consideration,  but  whether  an  aerial  ropeway  or  a  giuvity  surface  tramway 
will  be  decided  on  is  not  yet  known. 

No  production  in  1914  has  been  reported  from  the  United  Empire  property,  about  four 
miles  from  Princeton,  from  which  some  1,700  long  tons  was  mined  in  1913. 

The  annual  report  of  the  Canada  Copper  Corporation  contains  the  following  infoiiiiatioM 
regarding  the  operations  of  the  Uriti.sh  Columbia  Copper  Company  in  the  Similkameen 
District : — 

^^  Copper  Mountain. — At  this  camp,  which  is  situated  apjiroximately  130  miles  west  of 
Greenwood,  and  fourteen  miles  by  wagon-roiid  south  of  Princettm,  Similkameen,  B.C.,  the 
company  has  been  carrying  on  a  campaign  of  prospecting  and  development  by  diamond-drilling 
and  trenching.  The  ore  occurring  here  consists  of  a  mineralized  granodiorite,  which  has  been 
intruded  by  quartz-porphyry  dykes.  The  latter  comprise  a  rather  intricate  system.  Considerable 
work  was  done  during  the  year  to  determine  the  location  of  these  dykes,  thereby  avoiding 
drilling  non-mineralized  ground. 

"  Until  August  there  were  four  drills  in  operation,  and  an  average  of  ninety-one  men 
employed  flaily.  Since  that  time  the  working  force  had  been  reduced  to  an  average  of  twenty- 
eight  men  a  day,  with  one  diamond-drill  still  being  operated. 
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"  Systematic  trenching  has  been  done  to  the  extent  of  18,315  feet  for  the  year.  Owing  to 
heavy  overburden,  some  of  the  trenches  reached  a  depth  of  35  feet.  The  amount  of  diamond- 
drilling  for  the  year  was  28,134  feet. 

"  Ore  Estimates. — The  ore  developed  to  date  is  computed  from  diamond-drill  holes,  trenches, 
pits,  and  underground  work  such  as  shafts  and  drifts.  A  classification  has  been  made  as  to  the 
situation  of  the  several  ore-bodies,  some  of  them  following  a  more  or  less  regular  north-westerly 
and  south-easterly  course,  while  others  are  scattered.  The  latter  are  designated  'outlying  ore- 
bodies.'  A  further  distinction  is  made  as  to  ore  occurrence — namely,  that  which  is  '  reasonably 
assured'  and  'probable'  ore.  The  latter  consists  of  sections  adjacent  to  or  between  ore-bodies 
of  known  depth  and  value,  and  under  good  surface  showings,  or  favourable  situations  which 
have  been  partly  proved  by  one  or  more  ore-bearing  diamond-drill  holes. 

"  Our  engineers  estimate  the  amount  of  '  reasonably  assured  '  ore  at  4,523,763  tons,  of 
the  following  grade:  Copper,  1.82  per  cent.  ;  and  gold  0.013  oz.  and  silver  0.24  oz.  a  ton.  In 
addition,  there  is  estimated  to  be  in  this  same  section  1,675,000  tons  of  'probable'  ore  of  a 
similar  grade.  The  '  outlying '  ore-bodies  show  '  reasonably  assured  '  ore  to  the  amount  of 
405,170tons,  containing  1.54  per  cent,  copper,  and  0.013  oz.  gold  and  0.14  oz.  silver  to  the  ton. 
The  probable  ore  in  this  section  is  estimated  at  345,000  tons  of  a  similar  grade." 
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LILLOOET  DISTRICT. 


LILLOOET  MINING  DIVISION. 
Report  of  C.  Phaih,  Gold  Commissioner. 

I  have  the  honour  to  submit  tlie  annual  report  on  the  progress  of  mining  in  Lillooet 
Mining  I)i\'ision  during  the  year  1914. 

Pl.^cer-mixixc. 

The  Lillooet  British  Columbia  Mining  Company  of  London,  England,  having  recently 
acquired  seven  leases  at  Horse  Shoe  bend,  Bridge  river,  commenced  operations  on  May  1st  and 
continued  during  the  year  with  an  average  force  of  twenty  men.  A  large  dwelling-house  for 
manager  and  staff  and  several  houses  for  the  men,  as  well  as  two  powder-magazines,  blacksmith- 
shop,  etc.,  were  built. 

J.  A.  Sketchly,  M.I.M.il.,  etc.,  consulting  engineer  and  general  manager  of  the  company, 
informed  me  that  after  a  close  examination  of  the  property  bv  him  it  was  fountl  that  the 
scheme  of  operations  as  suggested  to  him  in  London  was  based  upon  erroneous  data  and  an 
entirely  new  plan  had  to  be  evolved. 

The  phy.sical  features  of  the  ground  may  be  divided  into  four  sections. 

(1.)  The  gravel  lying  on  the  bed  of  the  river;  (2)  the  gravels  forming  the  banks  and 
benches  of  the  river ;  (3)  the  high  cliffs  of  loose  gravels  forming  the  precipitous  banks  of  the 
Horse  Shoe  bend  ;  (4)  the  ancient  river-channel. 

No.  1.  These  gravels  contain  a  very  considerable  amount  of  boulders  varying  in  size  from 
pebbles  to  rock-masses  of  many  tons  weight.  So  far  only  the  surface  of  these  gravels  has  been 
worked  in  a  few  isolated  patches. 

No.  2  comprise  the  gravels  lying  between  low-water  mark  and  the  edges  of  the  steep  sides 
of  the  river.  These  have  been  worked  sparingly  for  many  years  both  by  whites  and  Chinese. 
Where  it  was  possible  to  work  to  water-level  these  miners  obtained  good  results,  the  values 
inci-easing  as  depth  was  reached,  but  in  no  case  was  bed-rock  reached  owing  to  the  intlux  of 
water. 

No.  3  consists  of  a  series  of  horizontal  strata  of  fine  gravels  interbedded  with  flat  parallel 
beds  of  conglomerates  or  cemented  gravels  containing  a  small  amount  of  iron  oxide  and  a  little 
argillaceous  matter.  These  cliffs  at  the  Horse  Shoe  bend  attain  an  elevation  of  about  6^)0 
feet  above  high  water.  They  are  all  of  fluviatile  or  lacustrine  origin,  probably  the  upper  series 
of  an  old  river  system.     They  contain  gold  from  the  grass-roots. 

No.  i  consists  of  the  supposed  bed  of  an  ancient  river  which  ran  flown  the  valley  between 
the  hills  now  forming  the  watershed  of  the  Bridge  River  system.  The  bed-rocks  are  serpen- 
tines varying  in  texture  from  hard  crystalline  rocks  to  soft,  flaky,  decomposed  masses  which 
often  form  the  "  slide-rocks  '  of  the  valley.  Here  and  there  are  masses  of  slate  often  very 
much  contorted  and  of  varying  texture ;  a  fine  section  is  exposed  opposite  the  Burkholder 
bluff.  The  upper  gravels  are  extremely  loose  and  there  is  no  binding  rock  to  be  found  in  the 
neighbourhood. 
24 
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As  the  gravels,  where  worked  both  above  and  below  the  Horse  Shoe  bend,  have  been 
proved  to  be  rich,  many  attempts  have  been  made  to  work  them  in  the  bend  itself,  but  without 
success.  An  attempt  was  made  to  work  down  the  ridge  of  serpentine  and  slate  forming  the 
hog-back  round  which  the  river  flows,  by  piping  down  the  rock  by  means  of  water  brought 
eight  miles  from  Boulder  creek.  This  proved  to  be  futile,  as  only  the  superficial  loose  rock 
was  amenable  to  the  small  amount  of  water  available.  The  object  was  to  cut  through  the 
hog-back  and  divert  the  river  through  it,  thus  leaving  the  bend  dry.  When  this  cutting  was 
found  to  be  impracticable  a  tunnel  was  suggested  as  the  best  means  of  diverting  the  river 
from  the  bend  and  a  scheme  was  propounded  carrying  out  this  proposition.  The  data  upon 
which  this  was  founded  was  found  bv  Mr.  Sketchly  to  be  very  incomplete  and  based  upon 
a  very  superficial  investigation  of  the  property.  Mr.  Sketchly  has  made  a  ver\'  exhaustive 
examination  of  the  propeity,  and  has  come  to  the  conclusion  that  it  could  be  worked  only  by 
a  company  possessed  of  a  very  large  working  capital  in  consequence  of  the  phj'sical  character 
of  the  mine  and  the  many  difficulties  attendant  upon  the  development  and  working  of  it.  There 
is  no  water  available  for  working  the  gravels  on  the  property  itself.  The  nearest  point  is 
about  four  miles  and  a  half  above  it  on  the  North  Fork  branch  of  the  river.  No  definite  plan 
of  utilizing  this  water  has  as  yet  been  determined  upon,  as  there  are  very  many  matters  which 
require  special  investigation.  One  of  these  is  the  small  amount  of  fall  between  the  intake  and 
the  pressure-box  unless  an  enormous  dam  is  put  in  the  river.  Another  is  the  very  insecure 
nature  of  the  ground  over  which  the  flume  would  have  to  be  carried,  a  ditch  being  out  of  the 
question  owing  to  the  porous  nature  of  the  ground.  Meanwhile  a  tunnel,  25  bv  20  feet,  has 
been  started  on  the  lower  side  of  the  hog-back.  It  was  found  as  the  work  proceeded  that  the 
slide-rock  continued  far  into  the  ridge,  and,  although  some  thousands  of  tons  of  this  rock  have 
been  removed,  no  firm  rock  has  as  yet  been  reached. 

As  it  was  impossible  to  carry  stores,  etc.,  along  the  right  bank  of  the  river,  or  from  the 
left  bank  without  making  a  detour  of  many  miles,  a  bridge  has  been  constructed  over  Bridge 
river  near  Antoine  creek,  and  is  now  fast  approaching  completion.  It  is  over  300  feet  long, 
built  on  five  piers  of  cribbing  and  bolted  to  the  bed-rock.  It  will  carrj'  any  machinery  which 
will  be  required  for  the  development  of  the  property. 

The  Government  this  year  built  a  wagon-road  the  greater  part  of  the  way  from  the 
mouth  of  Bridge  river,  and  the  company  has  constructed  a  narrow  road  the  remainder  of  the 
way,  about  eight  miles,  so  that  supplies  and  machinery  can  now  be  taken  to  the  mine  by  wagon 
and  sleigh. 

Mr.  Sketchly  has  determined  to  suspend  all  operations  on  the  tunnel  until  he  has  proved 
the  value  of  the  gravels  in  the  river-bed,  as  although  there  is  every  probability  of  them  being 
very  rich,  but  being  as  yet  untouched,  there  is  up  to  the  present  no  positive  evidence  of  this 
being  the  cass.  In  order  to  ascertain  the  nature  and  quality  of  these  gravels  a  No.  3  traction 
Keystone  drill  is  now  being  brought  to  the  propertj',  together  with  a  sawmill.  A  large  pontoon 
will  be  constructed  to  carry  the  drill  and  a  series  of  test-holes  will  be  sunk  along  the  bed  of 
the  bend.  If  these  prove  satisfactory  the  tunnel  will  be  driven  as  rapidly  as  possible,  but  if 
the  results  are  not  sufficiently  encouraging  to  warrant  the  expense  to  be  incurred,  the  other 
gravels  will  be  attacked  after  further  testing. 

Leases  Nos.  112  and  113  on  Alexander  creek,  owned  by  J.  Edward  Sohn,  R.  J.  Archiable, 
and  J.  W.  Walker,  of  Cincinnati,  were  worked  during  the  season  with  five  men.  As  these 
leases  were  not  worked  for  two  years,  the  operations  consisted  of  making  preparations  for 
hydraulicking  during  the  coming  season.  The  sluiceway  erected  a  few  years  ago,  which  is  about 
2,000  feet  in  length,  had  to  be  reconstructed,  as  it  was  found  to  be  higher  than  the  bed-rock. 
The  error  arose  on  account  of  the  irregularity  of  the  bed-rock. 
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Golden  Bream  Mining  Company. — C.  P.  Dam,  manager  of  the  company,  states:  "We 
commenced  work  about  March  loth,  by  putting  a  crew  of  men  to  work  finisliing  the  dam  across 
the  South  fork,  full  date  of  which  was  given  in  our  report  for  the  year  li)13.     This  work  was 

impleted  by  May  10th.  The  water  in  the  South  fork  began  rising  about  this  date  and 
continued  until  June  17th,  when  it  reached  its  maximum  flood  stage  for  the  season.  At  the 
highest  stage  the  water  came  within  2  feet  of  the  top  of  dam.     Our  mining  operations  were 

onfined  entirely  to  prospecting  and  preliminary  development-work.  As  soon  as  we  turned  the 
water  from  the  East  channel  of  the  South  fork  of  Bridge  river  we  started  a  di'ain-ditch  near 
the  mouth  of  the  South  fork  and  extended  it  up  the  river-bed  for  a  distance  of  COO  feet. 
Owing  to  many  heavy  boulders  in  the  stream-bed  encountered  during  this  work  we  installed 
a  derrick  capable  of  handling  any  boulder  up  to  2  tons  weight.  This  facilitated  excavation 
materially.  At  the  upper  end  of  the  drain-tlitch  we  put  a  crosscut  into  the  CiJst  bank  to  rim- 
rock,  and  a  prospecting-shaft  was  put  down  along  the  rim  to  a  depth  of  15  feet.  At  this  depth, 
seepage-water  coming  in  beyond  the  capacity  of  our  pump,  work  was  stopped  here  and  another 
draiu-ditch  was  started  some  1,500  feet  farther  up  the  river  and  extended  about  200  feet,  and 
another  shaft  was  put  down  14  feet.  During  the  progress  of  this  work  a  large  portion  of  the 
gravel  excavated  was  sampled  and  run  through  sluice-boxes,  and  generally  showed  satisfactory 
results.  After  this  work  we  ground-sluiced  some  7  or  8  acres  near  the  north-east  boundary  of 
our  leases  near  Sucker  creek,  and  later  put  about  1,000  yards  of  gravel  through  sluice-boxes, 
but  owing  to  a  limited  head  of  water  we  did  not  reach  bed-rock  in  any  part  of  this  cut.  For 
our  next  season's  work  we  have  completed  3,000  feet  of  ditch  and  have  purchased  2,500  feet 
11-,  9-,  and  7-inch  hvdraulic  pipe  and  other  hydraulic  equipment.  This  material  is  now  being 
hauled  to  the  South  fork  over  the  snow,  so  as  to  have  it  readj-  for  installation  as  soon  as  work 
can  be  started  in  the  spring.  During  October  we  put  in  a  sawmill,  5,000  feet  daily  capacity, 
and  have  sawed  an  ample  supply  of  lumber  for  next  season's  mining  operations." 

Mineral  Claims. 

The  work  done  consists  of  a  winze  sunk  to  a  depth  of  G2  feet  and 

Coronation  Mines,  drifting  88  feet  on  the  Countless.     One  hundred  and  twenty  tons  of  ore 

was  milled,  giving  a  total  value  of  nearly  85,000.     The  tailings  have  an 

assay  value  of  between  85  and  86  to  the  ton.     Work  was  suspended  on  August  2nd.     Eight 

men  were  employed. 

The  operations  on  this  pi-operty  were  confined  chiefly  to  the  erection 
Wayside.  of  a  small  milling  plant,  procuring  water  for  same,  and  making  preparations 

for  milling  during  the  coming  season.     Five  men  were  employed. 

A  tunnel   150  feet  was  driven  on  the  ledge  and  a  shaft  sunk  to  a 
Pioneer.  depth  of  40  feet  below  the  level  of  the  drifts.     The  ledge  proved  richer  at 

the  bottom  of  the  shaft  than  at  the  drift-levels. 

This  company  owns  the  Mineral  Wonder,  McLeod,  Silver  Standard, 
Broken  Hill  Standard  So.  1,  Standard  Xo.  ~',  and  Golden  Boulder  mineral  claims. 
M.  &  M.  Co.,  Ltd.  Henry  J.  Pollard,  consulting  engineer  for  the  company,  wrote  to  me  as 
follows  :  "  Regarding  the  work  carried  out  during  the  past  year  on  the 
Broken  Hill  Company's  group  of  claims  located  on  the  Bridge  river,  I  desire  to  state  that  475  feet 
of  tunnelling  and  crosscutting  has  been  done  on  the  Mitieral  Wonder  claim.  A  tunnel  has 
been  driven  for  a  distance  of  100  feet  into  the  face  of  the  large  surface  outcrop  exposed 
through  the  watercourse  of  Sebring  creek,  having  cut  the  ore-body  at  right  angles,  showing  it 
to  be  nearly  100  feet  across  and  fully  70  feet  in  height  from  the  creek-level.  Seventy-five  feet 
of  crosscutting  has  been  done  along  these  workings.  This  development-work  returned  an 
average  assay  value  from  the  ore  of  813.67  to  the  ton  in  gold,  silver,  and  copper.     At  450  feet 
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from  the  outcrop  lower  down  the  creek,  No.  2  tunnel  was  started  in  June  last  with  the  object 
of  reaching  the  ore-body  at  the  intersection  in  deeper  ground.  This  tunnel  has  been  driven 
300  feet  in  a  northerly  direction.  After  100  feet  had  been  driven  a  vein  4  feet  in  width  was 
passed  through,  which  gave  an  average  assay  of  $27  to  the  ton  in  gold  and  silver.  At 
several  places  farther  on  the  course  of  this  tunnel  rich  stringers  have  been  cut,  and  it  is 
believed  that  during  the  next  60  feet  the  main  ore-body  will  be  encountered.  Work  was 
again  started  at  the  mine  on  January  1st  of  this  year  (1915),  a  contract  having  been  let  to 
James  B.  Campbell  for  extending  the  tunnel  a  further  distance  of  100  feet." 

The  owner,  Dr.  H.  A.  Christie,  informed  me  that  the  work  during  the 
Spokane  Group,  season  has  been  confined  to  a  series  of  open-cuts  on  the  surface  of  the  main 
ledge  which  have  proved  the  continuation  of  the  ledge  for  a  distance  of 
over  2,000  feet.  In  one  of  the  cuts  the  ore-body  was  found  to  be  15  feet  in  width  and  having 
well-defined  walls.  Another  ledge  was  discovered  on  the  property,  and  the  part  uncovered 
showed  it  to  be  about  50  feet  in  width.  A  sample  of  the  ore  assayed  3.1  per  cent,  copper, 
and  -to  cents  in  gold  to  the  ton. 

The  main  crosscut  was  extended  to  a  total  length  of  135  feet.  The 
McGillivray  Moun-  foot-wall  of  the  vein  was  broken  through  at  a  point  107  feet  from  the  adit  ; 
tain  Mines,  Ltd.  the  tunnel  then  continued  28  feet  to  the  hanging-wall  and  a  drift  extended 
westerly  along  the  foot-wall  for  75  feet.  There  is  at  present  6  feet  of 
quartz  in  the  face  of  this  drift.  It  is  the  intention  of  the  company  to  drive  this  tunnel  about 
200  feet  farther  to  intersect  the  main  ore-shoot,  which  outcrops  on  the  summit  of  the  ridge 
531  feet  above  the  adit  of  the  tunnel. 

As  W.  M.  Brewer,  M.E.,  fully  reported  in  1913  on  the  mines  in  this  Division,  which 
report  was  published  in  the  Annual  Report  of  the  Minister  of  IMines  for  that  year,  and  as  the 
conditions  are  unchanged  since  then,  it  is  unnecessary  for  me  to  refer  to  several  mines  which 
ha\e  had  little  more  than  assessment-work  done  during  the  year. 

The  Lome  and  some  other  companies  did  not  do  much  work,  awaiting  the  advent  of  the 
Pacific  Great  Eastern  Railway — which  will  have  steel  laid  to  Lillooet  early  in  the  spring — in 
order  to  bring  in  machinery  and  to  cheapen  supplies  before  operating  on  a  larger  scale. 

Ofp'ice  St.\tistics — Lillooet  Mixixc  Division. 

Free  miners'  certificates  issued 234 

Mineral  claims  recorded     123 

Certificates  of  work  recorded 132 

Placer  claims  recorded  and  lerecorded 9 

Placer  and  dredging  leases  in  force 37 

Conveyances,  etc.,  recorded G3 

Revenite. 

Free  miners'  certificates §1,262   25 

Mining  receipts,  general 3,109  95 

Tax,  Crown-granted  mineral  claims   393  50 

Total 84,765  70 
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CLINTON  MINING  DIVISION. 
Report  of  E.  C.  Luxn,  Gold  Commissioner. 

I  have  the  honour  to  submit  the  annual  report  of  the  Clinton  Mining  Division  of  Lillooet 
District  for  the  year  ending  December  .'Jlst,  1914. 

I  regret  to  say  that  there  is  very  little  acti\-ity  in  tlie  mining  industry  in  this  Division, 
although,  as  shown  by  the  office  statistics  given  below,  the  business  was  considerably  more 
than  during  last  year. 

The  Pacific  Great  Eastern  Railway  is  not  in  operation  in  this  Division  ;  therefore  tlie 
mining  industry  has  not  yet  received  the  benefits  that  it  must  necessarily  obtain  from  better 
transportation  facilities. 

Owing  apparently  to  the  small  amount  of  funds  available,  and  to  the  financial  condition 
arising  out  of  the  present  war,  very  little  capital  has  been  expended  in  prospecting  or  developing 
claims  during  the  past  year.  The  Taseko  (Whitewater)  River  portion  of  the  district  is 
practically  the  only  location  that  has  shown  activitj-  from  a  mineral-staking  point  of  view. 

Two  placer  claims  which  were  staked  in  the  vicinity  of  Big  Bar,  on  the  Eraser  river,  have 
given  satisfactory  results. 

Office  Statistics — Clinton  Misixo  Division. 

Free  miners'  certificates  (individual) 44 

Mineral  claims  recorded 80 

Placer  claims  recorded 2 

Certificates  of  work  issued 18 

Conveyances,  etc.,  recorded 1 
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VANCOUVER    ISLAND  AND  COAST. 


ALBERNI     DISTRICT. 


ALBERNI  MINING  DIVISION. 
John    Kirkvp,    Gold    Commissioner. 

r  have  the  honour  to  submit  tlie  annual  report  on  mining  in  the  Alberni  Mining  Division 
during  the  year  ending  December  31st,  1914. 

Practically  no  mining  was  done  in  this  district  during  the  past  year,  with  the  exception 
of  the  annual  assessment-work  on  a  few  claims  as  shown  on  the  accompanying  statistics. 

Office  Statistics — Alberni  Mixing  Division. 

Mineral  claims  recorded   24 

Certificates  of  work 23 

Certificates  of  improvement 4 

Bills  of  sale,  etc.,  recorded 5 

Free  miners'  certificates  (individual) 53 


CLAYOQUOT  MINING  DIVISION. 
Report  of  Walter  T.  Dawley,  Mining  Recorder. 

I  have  the  honour  to  submit  the  annual  report  on  mining  operations  in  the  Clayoquot 
Mining  Division  for  the  year  ending  December  31st,  1914. 

Assessments  work  recorded  as  follows  : — 

iV'e?;'  Crow  Group. — Further  development-work  has  been  done,  consisting  mainly  of  an 
open-cut  on  each  claim  17  feet  by  7  feet  wide  by  7-foot  face.  These  claims  are  owned  by  J.  A. 
Drinkwater,  of  Alberni,  B.C. 

Syoiitl  and  llamatsa. — These  two  claims  adjoin  the  Kalappa  group  on  Mears  Island  and 
are  owned  by  Mrs.  E.  A.  Chesterman.  Tunnel- work  1 5  feet  by  7  feet  by  5  feet ;  one  open-cut 
10  feet  in  width  by  12  feet  in  length  and  7  feet  high  at  face ;  one  open-cut  8  feet  by  5  feet  by 
5  feet  deep  :  both  open-cuts  in  soil  and  rock. 

Lucky  Jim  and  Archibald. — Owned  by  J.  D.  McLeod,  of  Vancouver,  B.C.  Surface  cuts 
in  the  ledge,  exposing  the  vein,  and  other  prospecting-work  has  been  done. 

Rose,  Mamie,  Sadie,  and  2fag(jie. — Owned  by  Anthony  Watson  and  Clarence  Dawley. 
During  the  year  the  survey  of  these  four  claims  has  been  duly  recorded  and  steps  taken  to 
obtain  Crown  grants. 

Chieftain  and  Iron  Mountain. — Owned  by  Rose  Angeles  Dawley.  The  surveys  of  these 
claims  were  dulv  recorded  during  the  vear  and  the  necessary  notice  posted  to  obtain  certificates 
of  improvement  with  a  view  to  securing  Crown  grants. 
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Ptarmigan  Mines,  Bear  Rirer. — Owing  to  the  declaration  of  war,  work  wjis  su.spended 
seven  weeks  after  the  working  season  commenced.  During  this  sliort  perioil  six  tunnels  were 
started  on  these  claims,  and  the  total  distance  driven  amounts  to  106  feet  9  inche.s,  the 
uppermost  opening  being  at  an  elevation  of  5,290  feet. 

One  and  a  ([uarter  miles  of  difficult  road  was  completed  to  join  up  the  two  sections  from 
3i  to  4J  miles,  and  to  do  tiiis  a  considerable  amount  of  rock-work  was  necessary. 

A  large  trussed-timber  bridge  has  been  built  over  the  Bear  river  at  the  5-milc  crossing  ; 
this  is  50  feet  above  the  water  and  the  centre  span  is  73  feet.  All  the  remaining  bridges  are 
completed  to  the  7-niile  post ;  from  thence  a  hor.se-trail  has  been  built  to  the  9-mile  post. 

The  wages  paid  during  the  season  amounted  to  over  $13,000. 

Leora  Group. — This  group  has  been  bonded  by  W.  W.  Gibson.  A  new  shaft  was  started 
to  tap  the  vein  which  was  struck  at  a  depth  of  40  feet ;  this  was  then  sunk  on  the  vein  for 
another  20  feet.     At  the  bottom  of  the  shaft  a  drift  was  driven  for  a  distjince  of  80  feet. 

About  100  tons  of  ore  was  stoped  out  and  put  through  the  mill.  A  shipment  of  8  tons 
of  the  ore  taken  out  of  the  shaft  was  sent  to  the  Tacoma  smelter  and  brought  $880  ;  100  tons 
of  the  ore  stoped  out  of  the  diift  yielded  §900  in  bullion.  Returns  of  concentrates  have  not  yet 
been  received. 

The  mill  was  designed  and  built  by  Mr.  Gibson.  A  36-inch  water-wheel,  designed  also 
by  Mr.  Gibson,  furnishes  the  power.  This  also  drives  an  air-compressor  which  supplies  the 
power  for  one  air-drill,  and  also  drives  a  pump  which  drains  the  shaft. 

QpFirE  Statistics — Clayoquot  Mixixr;   Division'. 

Free  miners'  certificates 32 

Mineral  claims  recorded 47 

Certificates  of  work  recorded   18 

Certificates  of  improvement  recorded 4 

Payments  in  lieu  of  assessment;-work  recorded 8 

Surveys  recorded 7 

Powers  of  attorney,  transfers,  etc.,  recorded 13 

Other  receipts  issued 17 

Revenue. 

Free  miners'  certificates $    126   25 

Mining  receipts  (general) 1,058  00 

Total -SI,  184  25 


CLAYOQUOT    MIXING    DIVISION. 

Notes  bt  Provincial  Mineralooist. 

This  gi-oup  of  claims  is  situated  on  Totiiio  inlet,  some  two  miles  and  a 

B.C.   Wonder      half  by  trail  from  salt  water  and  at  an  elevation  of  1,500  feet.     In  1912  a 

Group.  mining  engineer  wa.s  sent  by  this  Bureau  to  inspect  the  property  ;   he  could 

not  find  that  any  material  development-work  had  been  done  on  the  claims 

for  many  years — as  far  as  could   be  learned,  for  some   ten  years — and  that  whatever  surface 

workings  there  may  have  been  were  so  obscured  through  years  that  he  could  find  but  few 

showings  visible  for  his  inspection,  and  his  report  was  therefore  rather  meagre. 
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General  James  M.  Ashton,  of  Tacoma,  Wash.,  wlio  is  interested  in  the  property, 
feels  that  the  report  mentioned  was  incomplete,  so  he  submits  to  this  Bureau  a  report 
on  the  property  made  for  him  (General  Ashton)  in  1910  by  G.  D.  B.  Turner,  a  mining  engineer 
whose  address  was  then  New  York,  From  this  report  the  following  statements  as  to  the 
development  found  by  Mr.  Turner  are  taken  : — 

Geoloijical  Conditions. — The  formation  in  the  vicinity  consists  of  a  highly  metamorphosed 
complex  of  sedimentaries  and  eruptives  considered  to  be  mainly  of  Triassic  age. 

Occurrence  of  the  Ore. — Ore-bodies  are  found  in  a  contact  zone  between  a  body  of  crystal- 
line limestone  and  a  zone  of  eruptives  consisting  of  diabase  and  diorite.  The  limestone  along 
contact  zone  has  been  greatly  altered  by  replacement  with  foruiatiou  of  garnetite  and  epidote, 
in  which  occur  chambers  or  lenses  of  magnetite  associated  with  chalcopyrite  in  an  epidote  and 
garnetite-rock  gangue.     As  exposed  on  surface  these  have  a  length  of  from  -50  t(j  75  feet. 

Development. — The  following  particulars  of  development  are  given  : — 

Iron  Duke. — Several  good  surface  showings ;  principal  one  on  contact  shows  9  feet  of 
magnetite  and  1  foot  of  chalcopyrite  assaying  8  per  cent,  copper.  Tunnel,  85  feet,  still  in 
countrj'-rock,  has  not  cut  vein. 

American  Wonder. — 30-foot  tunnel ;  9  feet  magnetite  with  little  chalcopyrite,  3  feet 
chalcopyrite  ore  averaging  8.4  per  cent,  copper.  "As  little  development  Jias  been  done,  1 
was  unable  to  ascertain  length  of  ore-shoot  or  chamber,  but,  as  the  showing  is  good,  I 
recommend  further  development." 

General  Jas.  M. — Some  good  surface  showings.  Tunnel  120  feet,  "but  it  is  quite  evident 
that  the  man  in  charge  of  work  did  not  understand  conditions  and  consequentlj'  work  done  on 
tunnel  was  fruitless."  Contact  on  surface  shows  mineralization  over  11  feet,  of  which  10  feet 
is  magnetite  iron  ore  and  1  foot  is  chalcopyrite  ore  assaying  8.40  per  cent,  copper. 

"The  copper-mines  of  B.C.  Wonder  group  are  in  an  undeveloped  condition,  and  the 
question  naturally  arises  as  to  whether  or  not  they  will  develop  favourably.  .  .  .  from 
a  general  geological  point  of  view,  the  character  of  rocks  .  .  .  are  most  favourable  as 
regards  an  opportunity  for  nature  to  have  deposited  the  material  necessary  to  the  making  of 
great  mines." 

In  order  to  determine  the  value  of  the  property  Mr.  Turner  recommends  that  a  number 
of  crosscut  and  drift  tunnels  should  be  run  to  prove  the  continuity  of  the  lenses  of  ore. 


QUATSINO  MINING  DIVISION. 
Report  of  O.  A.  Sherberg,  Minixi;  Recorder. 

I  have  the  honour  to  submit  the  annual  report  on  the  mining  operations  in  the  Quatsino 
Mining  Division  for  the  year  ending  December  31st,  1914. 

The  mining  situation  has  been  practically  the  same  as  last  year  up  till  the  hist  few  days 
of  December.  It  was  stated  in  last  year's  report  that  a  group  of  twenty  mineral  claims  had 
been  taken  over  on  a  bond  by  C.  iS:  F.  R.  Wolfle,  of  .Spokane,  Wash.  Since  then  they  have 
rebonded  fourteen  of  these  claims  to  W.  Bacon,  of  Spokane,  Wash. — namely,  the  Old  Sport 
group.  Shamrock  group,  Idaho  group,  and  Black  Jack  Fraction. 

The  results  of  the  diamond-drill  work  done  last  winter,  and  also  of  the  ojien-cuts  and 
stripping,  etc.,  done  during  the  suunuer  with  only  a  few  men,  were  sufficiently  encouraging  to 
cause  further  development,  and  so  on  December  26th  work  was  started  with  the  object  of 
thoroughly  prospecting  the  property. 
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Thirty  men  are  now  on  the  pay-roll,  and  the  present  work  is  chiefly  road-making  to  |xMiiiit 
machineiy  beiii!,'  taken  to  the  property.  A  ."s-drill  air-compressor  is  already  on  the  way.  The 
work  is  under  the  management  of  William  Clancy. 

The  British  Columbia  Potteiy  Company  worked  a  small  gang  of  men  this  season,  and  has 
shipped  1,416  tons  of  shale  for  pottery-making  from  its  property,  situated  on  Kokshittle  arm 
of  Kyuquot  sound. 

Besides  some  development-work  done,  the  San  Juan  Mining  and  Manufacturing  Company 
has  shipped  7-5  tons  of  natroalunite  ore  from  its  property,  situated  on  Kyo(iuot  sound,  and  has 
now  250  tons  ready  for  shipment. 

With  few  exceptions  the  several  claim-owners  have  kept  up  their  annual  assessment-work. 
The  Quatsino  Kim/,  Paramount,  Hill  Side,  Alexander,  and  Uro.i  mineral  claims,  owned  hj- 
the  Teta  River  Mining  Company,  have  been  Crown-granted  this  year. 

Office  Statistics — Quatsino  Mining  IIivision. 

Mining  claims  recorded 79 

Certificates  of  work  recorded 68 

Certificates  of  improvement  recorded a 

Bills  of  sales,  agreements,  etc.,  recorded 24 

Free  miners'  certificates  issued 75 
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NANAIMO  DISTRICT. 


XANAIMO  MINING  DIVISION.* 
Report  of  George  Thomson,  Gold  Comiiissioner. 

I  have  the  honour  to  submit  herewith  the  annual  report  on  the  mining  operations  in  the 
Nanaimo  Mining  Division  for  the  year  ending  December  31st,  1914. 

Mining  operations  on  Texada  island  for  the  last  six  months  of  the  year  have  quietened 
down  owing  possibly  to  the  tightness  of  the  money  market.  The  Cornell,  Copper  Queen,  and 
Maud  Adams  are  the  principal  claims  that  were  operated  during  the  year. 

The  Marble  Bay  mine  shipped  very  little  ore  during  the  latter  half  of 

Marble  Bay.        the  year,  having  reduced  the  working  force  to  less  than   one-half.     Tlie 

management  is  confining  the  work  to  development  and  sinking  the  main 

shaft.     This  shaft  is  now  down  250  feet,  and  intended  to  be  continued  2.50  feet  farther,  which 

when  completed  will  bring  the  shaft  to  the  fifteenth  level.     The  diamond-drill  is  being  nin 

sixteen  hours  a  day,  testing  new  ground  with,  it  is  said,  satisfactory  results. 

Other  claims  in  the  central  part  of  Texada  island  are  showing  up  fairly  well.  On  the 
Aladin  the  owners  have  installed  a  6-horse-power  gasolene-hoist,  have  sunk  down  to  140  feet 
and  drifted  45  feet  at  the  70-foot  level,  and  have  a  galena-.showing  in  both  shaft  and  drift. 

A  large  amount  of  development  has  been  done  on  the  West  Gate  and  R.A.M.,  owned  by 
Lee  k  McDonald,  who  have  succeeded  in  opening  up  a  large  body  of  low-grade  copper  ore, 
which  runs  J  to  2  per  cent,  copper.  The  shaft  is  down  42  feet,  and  two  tunnels,  each  30  feet 
in  length,  have  been  driven. 

On  Yaldes  island  development-work  has  been  general  and  reports  are  very  favourable. 

Office  Statistics — Nanaimo  Mixinc;  Division. 

Free  miners'  certificates  issued 231 

Special  free  miners'  certificates  issued .• 1 

Mineral  claims  recorded 131 

Certificates  of  work  recorded 262 

Conveyances -14 

Revenue. 

Free  miners'  certificates 81,068  50 

Mining  receipts,  general 1,651  50 

*  See  also  Report  of  .T.  W.  Astley,  M.E. ,  wliich  follows. 
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NAXAI.MU  MIXING  DIVISION. 

UePORT  of  J.  W.  AsTLEY,  M.E. 

TKXADA  ISLAXU. 

On  June  I'jtli,  1914,  I  proceeded  from  Vancouver  to  Vanandu,  on  Tcxada  island,  and 
from  that  point,  as  headquarters,  was  able  to  visit  all  the  mines  and  prospects  that  are  now 
being  worked,  or  that  have  been  recentl}-. 

On  June  16th  and  1 7th  the  Marbk  Bay  mine  was  visited  aiid  txaiuinLd. 
Marble  Bay.  This  mine  is  owned  by  the  Tacoma  Steel  Company,  and  is  situated  on  the 
north-west  side  of  Texada  insland,  at  the  town  of  Vananda.  The  ore 
consists  of  bornite  and  chalcopyrite  in  a  gangue  of  felsite,  tremolite,  and  calcito,  and  is  closely 
associated  with  garnetite,  although  very  little  ore  is  actually  found  in  the  garnctite.  The  ore 
occurs  as  a  replacement  of  the  limestone  in  a  zone  of  brecciation  in  a  northand-south  direction, 
with  the  ore-bodies  pitching  to  the  north. 

Most  of  the  development-woi-k  has  been  confined  to  the  brecciated  and  altered  limestone 
in  tlic  vicinity  of  the  diabase  dykes.  From  the  surface  down  to  the  260-foot  level,  the  ore 
occurred  in  a  series  of  detached  pockets  or  lenses,  but  from  that  level  down  to  the  900-foot 
level  the  ore  was  continuous,  and  from  the  360-foot  to  the  900-foot  levels  was  confined  to  one 
continuous  shoot.  At  a  point  about  15  feet  below  the  900-foot  level  the  ore  was  practically 
cut  off,  or  very  poor,  and  very  little  ore  was  stoped  between  the  900-  and  1,000-foot  levels. 
From  the  1,100-foot  to  the  l,2.")0-foot  levels  the  stope  was  continuous.  At  the  1,250-foot  level 
the  ore  disappeared,  but  was  picked  up  again  60  feet  north.  Between  the  1,200-  and  1,300- 
foot  levels  a  large  ore-body  has  been  stoped.  The  larger  part  of  this  ore-body  was  some  15 
feet  above  the  level,  lying  flat,  and  did  not  come  down  to  the  level.  It  went  up  at  one  point 
60  feet  above  the  level,  but  would  average  40  feet  in  height.  This  stope  is  the  biggest  in  the 
mine,  with  a  maximum  length  of  200  feet,  and  from  30  to  60  feet  wide.  At  the  north-east 
end  of  this  stope  a  winze  shows  the  ore  to  be  continuous  for  50  feet  down  and  pitching  at  a 
flat  angle  to  the  north.  The  winze  is  continued  in  the  limestone  to  the  1,400-foot  level.  At 
the  face  of  the  north  drift,  1,300-foot  level,  three  flat  diamond-drill  holes,  each  196-feet,  failed 
to  find  ore.  \  hole  put  down  at  an  angle  of  65  degrees,  pointing  south-west,  200  feet  deep, 
struck  ore  16  feet  down,  and  from  that  point  to  ISO  feet  the  core  showed  more  or  less  ore  in 
garnetite  and  felsite.  The  second  hole,  at  an  angle  of  45  degrees  north-west,  struck  ore  at  30 
feet  and  continued  in  ore,  graduating  from  mineralized  gangue  to  bunches  of  solid  ore,  and  was 
still  in  ore  at  106  feet  (the  depth  of  the  hole  on  June  17th). 

The  mine  is  worked  through  a  shaft  and  winzes.  The  main  (or  No.  1)  shaft  is  down 
860  feet  vertical,  but,  owing  to  the  levels  being  less  than  100  feet  apart,  and  there  being  ten 
levels,  the  bottom  one  has  become  known  as  the  "  1,000-foot  level,"  and  is  recognized  as  such 
in  this  report  to  prevent  confusion. 

At  a  point  about  200  feet  northerly  on  the  1,000-foot  level,  a  winze  has  been  sunk  300  feet 
and  is  known  as  the  "No.  2  shaft."  This  brings  us  down  to  the  1,300-foot  level,  and  at  a 
point  350  feet  north  another  winze  has  been  sunk  112  feet.  A  drift  is  now  being  driven  to 
undercut  the  ore-body  located  by  the  two  diamond-drill  holes  refeired  to. 

The  bottom  level,  known  as  the  "  1,400-foot  level,"  is  actually   1,260  feet  vertical  depth. 

Most  of  the  ore-body  over  the  1,300-foot  level  occurred  on  the  west  side  of  the  dyke,  the 
dvke  forming  the  foot-wall  to  the  ore-body,  and  I  believe  this  has  been  the  case  on  the  levels 
above,  but  at  the  north  end  of  the  stope  the  ore  also  occurs  and  has  been  stoped  on  the  east  or 
underlie  side  of  the  dyke. 


I 
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Although  there  is  very  little  ore  actually  blocked  out  at  the  present  time,  the  winze  is  in 
ore  for  50  feet  and  shows  the  ore  to  be  continuous  as  far  as  followed,  and  two  diamond-drill 
holes  prove  the  ore  to  he  more  than  100  feet  below  the  bottom  stope.      Altogether  I  consider 
the  indications  favourable  for  a  continuation  of  the  ore-bodies  in  depth. 
Shipments  of  ore  for  the  first  six  months  of  1911  were  as  follows  : — 

Tons. 

First  class 1,115 

Second  class 9,060 

Total 10,175 

At  the  time  of  my  visit  the  manager  was  away  and  I  was  unable  to  get  the  value  of 
shipments. 

The  average  number  of  men  employed  is  fifty  white  men,  with  sixteen  Chinamen  on  the 
surface  sorting  ore  and  doing  other  work. 

The  production  of  ore,  and  development  also,  is  handicapped  by  not  having  the  main 
shaft  down  to  the  bottom  levels. 

The  mine  superintendent,  Charles  Mead,  is  an  experienced  miner,  and  the  mine  is  worked 
in  miner-like  fashion. 

In  the  morning  of  June  18th  the  Cornell  mine  was  visited,  and  tlie 

Cornell.  460-  and  560-foot  levels  and  stopes  examined.     The  mine  is  situated  about 

a  mile  south-west  of  Vananda.  The  ore  occurrence  is  similar  to  that  of  the 
Marble  Bay  mine.  The  ore  is  usually  bounded  on  three  sides  by  limestone,  the  diorite  dyke 
forming  one  wall,  except  in  the  case  of  small  bunches  or  kidneys  of  ore  which  may  occur  in  the 
treinolite  or  felsite,  some  distance  from  the  dyke.  The  ore  consists  of  bornite  and  chalcopyrite 
in  a  gangue  composed  of  felsite,  tremolite,  and  calcite.  The  ore  has  a  general  strike  east  and 
west  with  the  dyke.     All  the  known  ore  has  been  stoped  out  down  to  the  fourth  level. 

At  the  fifth  level  a  fair-sized  bodj-  of  ore  has  been  stoped  up  60  feet,  and  is  still  being 
carried  up  in  a  fair-looking  ore,  although  not  as  solid  as  it  was  at  the  level.  A  large  amount 
of  drifting  and  crosscutting  has  been  done  on  this  level,  following  the  main  diorite  dyke. 
Small  lenses  and  kidneys  of  good  ore  have  been  found  along  the  dyke,  or  in  the  felsite  near 
the  dyke. 

Crosscuts  at  several  points  on  this  level  have  partially  penetrated  the  dyke,  but,  owing  to 
a  flow  of  water  being  tapped  where  the  dvke  was  penetrated  on  the  fourth  level,  these  cross- 
cuts were  discontinued,  so  that  ver}'  little  is  known  of  conditions  north-east  of  the  dyke. 
There  may  be  just  as  good  ore-bodies  on  the  other  side  of  the  dyke,  and  this  appears  to  me  to 
be  very  favourable  ground  for  exploration. 

On  the  sixth  (the  bottom)  level  vigorous  prospecting  is  being  carried  on,  and  various 
drifts  and  crosscuts  have  followed  up  favourable  indications,  and  in  some  cases  bunches  of  ore 
have  been  found  in  the  breceiated  areas,  usually  in  the  tremolite,  but  nothing  so  far  of  any 
appreciable  size.  Favourable  indications,  and  some  ore,  have  been  located  at  a  point  a  little 
east  of  the  ore  stope  located  on  the  level  above,  and  further  development  will  probably  prove 
this  to  be  the  same  ore-body.  Altogether  the  developments  on  the  sixth  level  look  favourable, 
although  there  is  not  much  ore  actually  in  sight. 

The  conditions  are  very  similar  to  the  Marble  Bay  mine,  althouth  the  ore-bodies  are  not 
as  extensive.  There  is  good  reason  to  expect  the  ore  to  continue  down  to  correspond  with 
the  depth  of  the  Marble  Bay  mine. 

Since  August,  1912,  the  present  leasers,  Embleton  k  McLeod,  have  shipped  •2,200  tons  of 
ore.      Eighteen  white  men  and  five  Chinamen  are  employed. 
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The  Copper  Queen  niiiic  wivs  visited  the  afternoon  of  .liinr  istli.     Tliis 

Copper  Queen,     property  lias  been  under  lease  and  bond  to  the  Granby  CV)nipaiiy  siiiee  Ajiril, 

1913.     Some  drifting  was  done  on   No.   2  level  and  a  small  body  of  ore 

located,  from  wliich  1.^0  tons  of  ore  was  shipped.     At  the  bottom  of  the  shaft,  the  GOO-foot 

level,  some  crosscutting  was  done,  and  ore  found  in  small  buiR-hcs,  but,   T   was  informed   by 

the  management,  nothing  of  eonnnereial  importance. 

Three  thou.sand  feet  of  diamond-drilling  has  been  clone,  but  nothing  so  far  discovered  of 
commercial  value.  The  ore  is  bornite  and  ehalcopvrite  in  gartietite  and  trrnioHte,  and,  as  at 
the  Cornell  nune,  a  diorite  dvke  forms  one  wall  of  the  ore-bodies. 

I  understand  that  most  of  the  tliamond-drilling  was  done  horizontally  with  the  object  of 
prospecting  the  ground  between  this  mine  and  the  Little  Billie  mine,  a  distanci^  of  about  1,700 
feet. 

Two  short  holes  were  put  down  at  angles  of  15  and  75  degrees,  and  found  some  mineral- 
ization, but  not  enough  ore  to  indicate  a  workable  body. 

This  mine  is  situated  near  th(!  shore  of  Malaspina  strait,  half  a  mile 

Little  Billie.        east  of   Vananda  bay.     The  shaft  is  260  feet  deep  and  is  located  near  the 

contact  of  the  granite  and  limestone'     The  ore  is  similar  to  that  of  the 

other  mines  of  the  district  and  follows  the  strike  of  the  diorite  dykes.     Considerable  magnetite 

occurred  in  a  flat  lens  near  the  surface. 

The  Granby  Company  did  some  prospecting  on  the  property  during  the  early  part  of  this 
year,  but  it  has  been  shut  down  since  March. 

I  visited  this  mine  on  June    19th.     It   is   situated   about   three  miles 

Maud  Adams.       south   of  Vananda.     The   property  is  operated   by   the    liritish    America 

Mining  Company.     The  shaft  is  sunk  130  feet  in  blue  limestone.     At  70 

feet  down  a  short  drift  was  run,  from  which  a  small  pocket  yielded  a  few  tons  of  copper  ore, 

which  is  now  on  the  dump.     The  ore  is  chalcopyrite  and  iron  pyrites  in  a  veiy  siliceous  lime 

gangue.     There  is  no  other  indication  of  ore  on  the  property  or  in  the  shaft. 

The  management  proposes  to  sink  the  shaft  300  feet,  when  it  is  expected  to  reach  the 
contact  with  diabase  which  outcrops  the  other  side  of  a  small  creek  or  swamp.  Tiie  prospect 
of  finding  ore  does  not  appear  to  me  to  be  encouraging. 

The  A"i<<  Cracker  claim  is  a  prospect  showing  free  gold,  and  is  situated 
Nut  Cracker,      jibout  three  miles  and  a  half  south  of  Vananda.     No  work  is  being  done 
on  it  at  present,  and  as  the  showing  of  free  gold  was  inider  water  I  did  not 
go  out  to  it. 

The  lime-quarries  were  not  being  worked. 

VALDES  ISLANDS. 

Valdes  Copfkr  Co.'s  Mines. 

I  moved  to  Campbell  River  on  June  19th  and  made  that  place  my  headiiuarters.  From 
Campbell  Eiver  I  went  by  launch  to  Steep  island,  in  Gowhuid  harbour,  where  the  Valdes 
Copper  Company  has  its  camp.  I  stayed  there  till  June  25th,  and  from  that  point  made  my 
trips  of  examination  of  the  district. 

Valdes  Islands. 

The  Valdes  islands  are  a  group  of  islands  lying  between  the  Mainland  and  Vancouver 
Island,  and  are  situated  on  the  east  side  of  Discovery  passage.  This  being  the  route  of  the 
principal  Coast  trading  steamers,  transportation  by  water  can  be  easily  made. 
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The  formation  in  which  the  ore  is  found  is  a  series  of  flat-lying  ash-beds  or  flows,  with  a 
slight  dip  generally  to  the  south  or  south-east.  These  beds  or  layers  vary  in  texture  from  a 
porous  amygdaloidal  structure  to  a  fine-grained  compact  rock.  It  is  in  this  formation  that  the 
ore  occurs  along  zones  of  shearing  or  faulting. 

The  development  has  been  mostly  carried  on  in  the  crushed  or  brecciated  areas  on  either 
side  of  these  zones  of  weakness.  It  is  chiefly  in  the  more  porous  beds  or  layers,  when 
outcropping  on  the  surface,  that  the  development-work  has  been  done.  This  superficial 
development  discloses  large  irregular  areas  of  copper-stained  and  copper-bearing  rock. 

The  minei-alization,  mostly  as  chalcocite,  is  disseminated  in  small  particles  through  the 
rock,  varj-ing  in  quantity  according  to  the  porous  nature,  or  otherwise,  of  the  difl'erent  beds  or 
layers,  and  in  a  more  concentrated  form  as  replacement-filling  of  the  amygdaloidal  cavities  of 
the  more  porous  beds. 

The  copper  occurs  chieflj'  as  chalcocite,  but  azurite,  malachite,  and  the  red  and  black 
oxides  of  copper  are  also  present,  and  this  is  more  noticeable  at  or  near  the  surface.  Chalco- 
pyrite  only  occurs  in  very  small  quantity. 

All  the  development-work  done  is  superficial.  Shallow  cuts  and  openings  have  disclosed 
large  irregular  areas  of  copper-stained  and  copper-bearing  rock  and  ore  on  the  surface,  but 
very  little  depth  has  been  attained.  The  deepest  cut  is  only  16  feet,  and  most  of  the  openings 
have  only  penetrated  the  surface  2  or  3  feet.  For  this  reason  nothing  can  be  said  with  any 
degree  of  certainty  as  to  how  the  mineralization  will  hold  out  at  depth.  Whether  it  will  be 
more  or  less  continuous  in  the  vicinity  of  the  crushed  zones,  or  if  it  will  be  found  to  be 
confined  to  certain  beds  or  layers,  remains  to  be  proved  by  deeper  development.  Many  of  the 
showings  warrant  a  system  of  vigorous  development. 

The  Valdes  Copper  Co.,  Ltd. — The  ofiices  of  this  company  are  at  No.  1122  Government 
street,  Victoria,  B.C.  This  company  owns  a  group  of  ten  claims  on  Quadra  island,  known  as 
the  Copper  Mountain  group,  and  one  claim  on  Steep  island.  The  names  of  the  claims  are  as 
follows  :  Copper  Flat,  Copper  Mountain,  Copperopolis,  IngersoU,  Senator,  Inyersoll  No.  2,  Y.Z., 
Copper  Bhiff,  Copper  Dyke,  St.  Laim-ence,  and  Bluebird. 

Steep  Island. 

Steep  island  is  situated  in  Discovery  passage  at  Gowland  harbour. 

This  claim  is  situated  on  the  south  end  of  the  island.     Numerous 

Bluebird.  cuts  and  shallow  pits  covering  an  area  about  600  feet  long  by  100  feet  wide 

have  disclosed  a  zone  of  copper-bearing  rock,  as  already  described.  The 
bed  or  layer  on  which  the  development  has  been  done  is  considerably  broken  up  by  slips  and 
faults. 

An  average  sample  was  taken  with  moil  and  hammer  from  both  sides  of  the  last  cut  at 
the  south  end  of  Steep  island  ;  the  cut  was  sampled  at  about  right  angles  to  the  ore-zone  for 
35  feet,  with  the  following  assay  result :     Gold,  trace ;  silver,  trace ;  copper,  1.5  per  cent. 

At  a  point  about  600  feet  north-west  of  last  sample  an  average  sample  was  taken  along 
1 4  feet  of  a  shallow  stripping,  and  assayed  as  follows  :  Gold,  trace ;  silver,  trace ;  copper, 
1.1  per  cent. 

Owing  to  the  ore  being  somewhat  broken  up  by  slips  on  this  island,  a  certain  amouut  of 
selecting  can  be  done  to  raise  the  grade  of  the  ore.  Preparations  are  now  being  made  to  ship 
some  of  this  surface  ore.  An  open-cut  is  now  being  driven  for  this  purpose  at  a  convenient 
point  for  landing  scows.  A  shipment  was  made  from  this  claim  in  1 909  to  the  Tyee  smelter, 
with  the  following  result  :     Copper,  3.06  per  cent.;  silver,  0.4-t  oz. 
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The  smelter  settlement  for  copper  and  silver  was : — 

Copper 1  i.^iGc.  a  It). 

Lesn  smelter  deductions S.OOc.    n 

Net 9-56c.  m 

On  this  basis  of  settlement  the  total  \alue  was 86.06  a  ton. 

Less  treatment  charges 1.'"'0    n 

Leaving  a  net  return  of §4.56    n 

Quadra  Island. 

The  Copper  Mountain  group  of  ten  claims,  owned  by  the  Valdes  Copper  Company, 
Limited,  is  situated  on  Quadra  island,  about  a  mile  and  half  north-east  from  the  Copper  Cliff 
mine,  on  the  southern  slope  of  the  hill  rising  up  from  Ingersoll  bay  in  I)isco\ery  passage. 
The  claims  are  located  on  a  copper-bearing  zone  in  a  general  direction  north-west  smd  south- 
east, and  rise  from  an  altitude  of  350  feet  at  the  south-east  end  to  700  feet  at  the  north-west 
end.     The  claims  are  more  fully  described  as  follows. 

Near  the  line  of  division  of  the  Copper  Flat  and  Copper  Mountain 
Copper  Mountain,  claims,  at  an  altitude  of  700  feet,  a  shallow  open-cut  has  been  made  75  feet 
long  bv  15  feet  wide  in  a  zone  of  copper-bearing  rock.     The  cut  has   not 
reached  the  extremities  of  the  ore-body  in  eitlier  direction. 

An  average  sample  taken  of  all  the  material  broken  from  the  cut  and  piled  up  at  the  side 
assayed  as  follows  :     Gold,  trace  :  silver,  0.5  oz.;  copper,  5.2  per  cent. 

On  this  claim  three  shallow  openings  12  x   15  feet,  19  x   4  feet,  and 
Copper  Flat.       10  x  15  feet,  at  distances  of  50  feet,  125  feet,  and   150  feet  respectively 
from  the  75-foot  cut,  disclose  the  same  character  of  ore,  but  do  not  indicate 
the  boundaries  of  the  ore-bed. 

An  average  sample  taken  of  all  material  bioken  from  these  three  cuts  assayed  as  follows  : 
Gold,  trace;  silver,  0.3  oz.;  copper,  3.3  per  cent. 

The  next  claim  to  the  south-east  and  down  the  hill  is  the  Copperopoiis. 
Copperopolis.      Numerous  shallow  strippings  show  similar  mineralization. 

The  next  claim  to  the  south-east  of  the   last-mentioned  claim   is  the 
Ingersoll.  Inyersoll.     On    this    claim,    at    an    altitude    of   540    feet    (by   barometer), 

stripping  has  been  done  for  a  distance  of  375  feet  along  a  fault-zone  and 
shows  the  rock  to  be  more  or  less  impregnated  with  small  specks  of  chalcocite  for  about  :'.0 
feet  on  either  side  of  the  fault-plane,  the  position  of  which  is  indicated  by  veinlets  of  quartz 
and  calcite  and  slickensided  faces.  A  cut  lias  been  run  some  50  feet  along  one  of  these  cpiartz 
veins  and  an  open-cut  80  feet  long  crosses  the  mineralized  zone.  Most  of  the  rock  broken  at 
or  near  the  surface  is  highly  copi'cr-stained  and  also  shows  the  red  and  black  oxides  of  copper. 
The  80-foot  open-cut  more  fully  demonstrates  the  formation  to  be  in  layers  or  beds.  The  end 
of  the  cut  is  15  feet  deep  and  shows  the  upper  8  feet  to  be  more  mineralized  than  the 
underlying  bed,  with  a  distinct  line  of  demarcation.  The  underlying  layer  is  also  more  dense 
in  composition. 

An  average  sample  was  taken  with  hammer  and  moil  from  the  north-west  side  of  the 
80-foot  cut  and  near  the  face,  representing  the  upper  layer  of  ore  8  feet  thick.  The  assay 
result  was  as  follows  :     Gold,  trace ;  silver,  0.2  oz.;  copper,  3.5  per  cent. 

A  sample  was  taken  in  the  .same  way  of  5  feet,  representing  the  second  or  underlying 
layer  in  the  cut.  This  layer  of  rock  is  much  closer  in  composition  and  is  not  .so  well 
mineralized.     The  assay  result  was  a.s  follows  :    Gold,  trace;  silver,  trace;  copper,  1.5  per  cent. 
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A  sketch  of  the  cut,  indicating  the  layers  sampled,  is  herewith  attached. 
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The  next  claim  to  the  south-east  and   down  the  hill   is   the   Senator. 

Senator.  Some  stripping  and  shallow  openings  show  the  same  general  mineralization. 

The  next  claim   down  the   hill,   in  the  direction   of  the   bay,   is  the 

Ingersoll  No.  2.     layersoU  Xo.  2.     On  this  claim,  at  an  altitude  of  450  feet  above  tide-water, 

numerous  long  cuts  and  strippings  have  been  made  from  2  to  4  feet  deep 

and  covering  an  area  70  x  95  feet,  all  of  which  is  in  a  zone  of  copper-bearing  rock  similar  to 

the  other  claims. 

An  average  sample  of  all  the  rock  broken  over  this  area  was  taken,  with  the  following 
results  :     Gold,  trace  :  silver,  0.2  oz.  ;  copper,  1.6  per  cent. 

The  woi'k  done  so  far  is  so  superficial  that  all  that  can  be  said  with  certainty  is  that  there 
is  a  very  extensive  showing  of  eopper-beai-ing  ore  on  the  surface  exposed  \iy  extensive  shallow 
openings  on  most  of  the  claims.  Average  samples  taken  by  the  writer  from  the  different 
claims  varied  from  1.5  to  5.3  per  cent,  copper. 

The  surface  showings  on  this  group  of  claims  warrants  a  system  of  vigorous  development,, 
more  especially  to  determine  the  ore-bodies  at  depth. 


OreM   fruui    Skeena   aiifl    I'ortlaiul    (.'anal    >IininK   DiviMiiMiH — ItritiNli    4oluinl>la. 
l*aiiaina-Pai>itii-    K^iMi.silioa. 


GoId-eoiiper-Nllver    Or  en    from    'l'f.\a<la     I  Mia  ad — II  rH  IhIi    Coin  nib  la. 
Pauaiuu-ruclUc    I'JxpUMltluu. 
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Copper  ClifF. 


The  Copper  Cliff  mine-workings  were  visited  on  June  L'ltli,  and  are 

situated  on  the  face  of  a  steep  elilV  overlookinj;   Diseovery   jiassage  on  the 

west  shore  of  Quaiira  island.     Most  of  the  work  tlone  is  aloiij,'  tlie  face  of 

the  cliff,  and  consists  of  a  tunnel  driven  92  feet  in  a  north-east  direction  and   sonic  short 

openings  on  the  face  of  the  cliff  along  the  strike  of  the  copper-stained  beds. 

The  occurrence  of  ore  and  conditions  are  similar  to  the  Copjicr  Afonntdin  group.  The 
development  shows  beds  or  layers  of  mineralized  country-rock  alternating  with  closer-grained 
layers  having  little  or  no  mineral. 

The  dip  of  the  bedding  is  about  20  degrees  to  the  south-west.  The  copper-stained  bed 
can  be  seen  from  a  boat  along  the  side  of  the  cliii'  dipping  from  the  tunnel  near  the  top  of  the 
bluff  down  to  the  water's  edge.  Judging  from  the  excavations  in  the  tunnel,  the  laj'or  mined 
was  about  8  feet  thick.     About  800  tons  of  ore  has  been  shipped  altogether  from  this  mine. 

An  average  sample  was  taken  by  the  writer  from  the  face  of  the  9'2-foot  tunnel.  The 
sample  was  moiled  from  top  to  bottom  and  represents  5  feet  taken  through  the  ore-bed.  The 
assay  result  was  as  follows :  Gold,  trace  ;  silver,  trace ;  copper,  2.8  per  cent.  A  typical 
sample  of  the  ore  assayed  :     Gold,  trace  ;  silver,  0.3  oz.  ;  copper,  3.3  per  cent. 

Other  cuts  and  shallow  pits  about  600  feet  east  of  the  tunnel  disclose  the  same  condition 
of  bedding  with  slight  mineralization. 

The  mine  is  owned  by  William  Hall  d  nl.,  and  is  not  being  worked  at  present. 

On   June  2.5th  this  group  of  claims  was  visited.     It  consists  of  four 

Slavin   Group,      claims  situated  on  the  west  coast  of  Quadra  island,   at  Gowland  harbour, 

and    about    two    miles    south-east   of    the   Cop/ier   Moinitaiu   group.      The 

mineralization  and  occurrence  of  ore  is  the  same  where  e.xposed,  but  the  exposures  of  ore  are 

limited  to  a  few  openings,  mostly  on  the  White  Hope  claim,  the  centre  one  of  the  group. 

The  development  consists  of  a  10-foot  opening  on  the  side  of  the  cliff  and  a  few  shots  put 
into  the  rock-exposures  near  by.     Three  samples  were  taken  by  the  writer,  as  follows  : — 

1.  An  average  sample  of  the  ore  exposed  in  the  10-foot  opening:  Gold,  trace;  silver, 
0.1  oz.  ;  copper,  1.5  per  cent. 

2.  A  typical  sample  of  the  best-looking  ore:    Gold,  trace;  silver,  trace;  copper,  1.8  per  cent. 

3.  Average  sample  of  rock  broken  from  shallow  openings  :  Gold,  trace  ;  silver,  trace  ; 
copper,  1.2  per  cent. 

I  returned  to  Vancouver  on  the  boat  leaving  Campbell  River  on  June  2Gth. 

The  following  analyses  have  been  made  to  indicate  the  adaptability  of  the  ores  to  a  smelting 
]irocess  : — 

Sample  .Vo.  S.i26. — This  is  made  up  of  efjual  jiortions  of  samples  from  8teep  islanfl.  Nos. 
8213  and  82 U,  and  representing  an  approximate  average  of  the  ore  at  that  place. 

Sample  No.  8227. — This  is  made  up  of  equal  portions  of  Samples  Nos.  8210,  8212,  8217, 
and  8218,  taken  from  the  Valdes  Island  Copper  Company's  claims  on  Quadra  island,  and 
representing  an  average  of  analysis  of  ore  on  these  claims. 


Silica 

Iron  oxide  (  Fj  O3  ) 

Alumina 

Lime  (CaO) 

Copper  (calculated) 
Silver  (calculated). 

25 


Sample 

Sample 

No.  8'226. 

No.  8227. 

Per  Cent. 

Per  Cent. 

46.4 

47.8 

13.4 

14.0 

21.0 

18.0 

10.6 

8.2 

1.3 

3.4 
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VICTORIA  MIXING  DIVISIOX. 
Repokt  of  Herbert  Staxtox,  Gold  Commissioner. 

I  have  the  honour  to  submit  the  annual  report  on  the  mining  operations  in  the  Victoria 
Mining  Division  for  the  year  ending  December  31st,  1914. 

There  is  very  little  actual  raining  being  done  in  this  Division  at  any  time,  and  this  past 
season  the  financial  stringency  which  foreshadowed  the  war,  and  the  war  itself,  proved  a 
deterrent  to  any  serious  development-work  necessitating  the  emploj-ment  of  capital. 

Fewer  new  mineral  claims  were  staked  this  season,  only  about  half  as  many  as  in  the 
preceding  year,  but  it  is  to  be  noted  with  satisfaction  that  the  statutoiy  assessment-work  is 
being  kept  up  on  claims  previously  staked,  the  number  of  records  of  such  work  being  greater 
this  year  than  it  was  last  year. 

The  mineral  product  of  this  Division  has  been  confined  this  year  to  such  products  as  are 
used  in  building  operations,  such  as  cement,  lime,  brick,  tile,  stone,  sand,  and  gravel.  The 
gross  value  of  these  products  for  the  year  1914  amounted  to  approximately  §1,799,000. 

Placer-mining. 

The  hydraulic  placer-gold  leases  located  at  the  mouth  of  the  Sombrio  river,  and  at  the 
south  end  of  the  Island,  have  not  been  actually  operated,  but  the  deposits  have  been  under 
investigation  bv  hydraulic  operators  with  a  view  of  determining  if  they  would  justify  the 
investment  of  the  capital  necessary  to  complete  the  equipment  of  a  plant  capable  of  handling 
the  gravels  in  an  economical  way.  The  financial  situation  towards  the  end  of  the  year 
stopped,  for  the  time  being  at  least,  all  further  work. 

LODE-MIXIXG. 

In  the  Mount  Sicker  camp,  which  a  few  years  ago  was  a  large  producer  of  copper  ores, 
there  has  been  no  mining  done  this  past  year,  nor  has  there  been  reported  any  new  develop- 
ments which  would  indicate  any  renewal  of  operations. 

On  the  KoksUah  river,  where  last  year  the  King  Solomon  Copper  Mining  Company  wa;- 
prosecuting  active  development,  there  has  been  little,  if  anything,  done  this  year,  and  no 
information  has  been  obtainable  as  to  the  results  obtained  from  the  work  already  done,  nor  as 
to  whether  the  work  is  to  be  continued. 

The  iron-ore  (magnetite)  properties  in  the  general  vicinity  of  Port  Renfrew  have  had  no 
work  done  on  them  ;  the  majority  of  these  have  been  Crown-granted  and  are  so  held  idle. 

Tlie  trouble  with  the  iron-ore  mines  seems  to  be  that  there  is  no  market  for  the  ore,  as 
there  seems  to  be  serious  commercial  difficulty  in  the  organizing  and  operating  of  an  iron- 
smelting  industry  on  the  coast. 

The  mines  have  been  repeatedly  reported  on  by  competent  experts,  and  the  quality  of  the 
ore  seems  to  be  satisfactory. 

The  copper  properties  near  Sooke  have  had  no  work  done  on  them  this  past  year,  but  it 
was  reported  at  the  close  of  the  year  that  a  local  syndicate,  stimulated  by  the  present  high 
price  of  copper,  had  negotiated  a  working  bond,  and  would  make  some  trial  shipments  of  ore 
from  the  dumps  while  carrying  on  some  further  development  of  the  deposits. 
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Cement. 

The  cement  industry  as  represented  by  the  Portland-cement  plants  at  Tod  inlet  and  at 
Bamberton  have  both  felt  seriously  the  depression  in  tiie  building  trade  and  allied  industries, 
causing  a  diminished  demand  for  cement. 

Tlie  Vancouver  Portland  Cement  Company,  of  Tod  inlet  (R.  P.  ]5utchart,  president, 
Board  of  Trade  Building,  Victoria),  is  credited  with  an  output  this  year  of  approximately 
360,000  barrels  of  cement,  worth  about  S560,000.  This  output  is  the  limit  of  the  market 
that  has  been  available  and  is  much  less  than  the  plant  is  capable  of  producing. 

The  Associated  Cement  Company,  with  plant  at  Bamberton,  on  the  opposite  side  of  the 
Saanich  arm  from  Tod  inlet,  made  a  product  this  past  year  valued  in  the  neighbourhood  of 
§300,000. 

These  two  are  the  only  cement  jilants  operating  in  the  Province. 

The  Rosebank  Lime  Company  (W.  F.  McTavish,  manager),  Esquimalt,  made  lime  to  the 
value  of  between  §13,000  and  .§14,000,  and  also  produced  from  its  quarries  about  f  1"J5,000 
worth  of  riprap  used  in  harbour  improvements. 

The  Sir  John  Jackson  Company  mined  at  Albert  head  some  .?475,000  of  riprap  for  use  in 
the  breakwater  being  constructed  by  the  Dominion  Government  at  Victoria. 

Of  sand  and  gravel  there  was  produced  about  -1117,000  worth;  $110,000  by  the  Producers 
Rock  and  Gravel  Company  and  f  7,000  by  the  Mount  Tolmie  Sand  and  Gravel  Company. 

Of  potterv,  tile,  etc.,  there  was  produced  in  this  Division  this  past  year  about  $95,000 
worth,  of  which  the  British  Columbia  Pottery  Company,  with  works  at  Victoria  West,  is  to 
be  credited  with  over  880,000. 

Red  building-brick  is  extensively  made  in  this  vicinity,  the  value  of  the  product  for  this 
past  year  being  about  .§93,000,  chiefly  produced  by  the  Victoria  Brick  Company,  the  Sidney 
Island  Brick  and  Tile  Company,  and  the  Baker  Brick  and  Tile  Company. 

Office  Statistics — Victoria  Mining  DfvisioN. 

Free  miners'  certificatas  issued 669 

II                            M                      (special) i 

Mineral  claims  recorded   3  / 

Certificates  of  work  issued 56 

Bills  of  sale  recorded 3 

Hevenue. 

Free  miners'  certificates $3,  /  95  50 

Mining  receipts,  general 1,003  85 

$4,799  35 
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VANCOUVER  MINING  DIVISION. 

Report  of  A.  P.  Grant,  Mining  Recorder. 

I  have  the  honour  to  submit  the  following  report  of  mining  operations  in  the  Vancouver 
Mining  Division,  from  August  1st  to  December  .31st,  191-i  : — 

The  following  list  gives  the  number  and  localities  of  the  recorded  claims  in  this  Division : — 

Mineral  Claims. 

South  valley 11 

Princess  Roj-al  reach 4 

Britannia  mountain  and  valley 11- 

Britain  river 4 

Sechelt  peninsula 5 

Bowen  island   2 

Potlatch  creek 4 

Furry  creek 9 

Hotham  sound 18 

Nelson  island 1 

Staamish  vallev 2 

Cypress  creek 12 

Seymour  creek 24 

Indian  river 25 

Trail  islands 1 

Cheakamus  valley 15 

McNab  creek 2 

Lynn  valley 3 

Jervis  inlet 8 

Total 164 

Placer  Claims. 
Seymour  creek 26 

The  Baramba  Mining  Companj-,  Limited,  has  acquired  a  group  of  si.x  claims  on  Hotham 
sound,  about  twenty  miles  north  from  Pender  hai-bour,  and  in  the  past  year  has  run  about 
265  feet  of  tunnel.  Mr.  Underwood,  vice-president  of  the  companj',  gives  the  following 
particulars  : — 

"Two  assays  from  the  ore  of  main  tunnel  showed  a  value  of  .812  a  ton.  Camps,  black, 
smith-shop,  etc.,  have  been  established  on  the  property.  The  work  nearest  the  camp  is  an 
open-cut  showing  a  vein  of  breceiated  matter  5i  feet  wide.  At  a  point  250  feet  from  this 
cut  a  tunnel  has  been  run  150  feet  to  crosscut  the  ore-zone,  which  is  stated  to  have  a  width  of 
800  feet.  On  the  floor  of  this  tunnel  is  a  showing  of  some  ore  of  higher-grade  copper  than  is 
usual  so  far  as  development  has  gone. 

"An  open-cut  at  a  point  about  125  feet  above  the  tunnel  exposes  for  a  length  of  about 
40  feet  the  same  mineralized  zone,  crosscut  in  the  tunnel,  and  there  are  about  60  tons  on  the 
dump  from  this  cut. 

"  Being  close  to  tide-w-ater,  with  water-power  close  at  hand  and  plenty  of  timber,  the 
situation  is  very  convenient  in  every  particular." 

The  Bowena  Copper  Mines,  Limited  (N.P.L.),  whose  property  is  situate  on  Bowen  island, 
about  two  miles  south  of  Snug  cove,  expects  to  have  the  claims  Crown-granted  shorth'. 
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Newton  W.  Eramens,  M.E.,  has  kindly  given  me  the  following  information  witli  regard 
to  the  work  carried  out  at  the  Bmcena  mines  during  the  past  year  : — 

"The  main  adit  was  advanced  4.5  feet  on  the  vein.  At  111  feet  a  quartz-porphyry  dyke 
was  passed  through,  which  outcrops  at  surface  in  front  of  the  No.  2  cut.  This  dyke  proved 
to  have  a  width  of  16.5  feet,  and  cuts  the  oi'e-bearing  formation  without,  however,  faulting  it. 
Next  to  the  dyke  the  vein  is  somewhat  altered  and  a  little  more  siliceous,  but  is  improving  in 
mineral  contents  as  the  drift  advances. 

"  A  series  of  concentration  tests  was  carried  out  on  the  low-grade  ore  from  the  drift  with 
satisfactory  results.  The  ore  tested  assayed  :  Gold,  0.02  oz. ;  silver,  0.88  oz. ;  copper,  2.1  per 
cent.;  and  iron,  1.3.  i  percent.  This  yielded  a  concentrate  assaying  :  Gold,  0.04  oz.  ;  silver, 
2.96  oz.  :  copper,  7.3  per  cent. ;  and  iron,  20.5  per  cent. ;  with  a  concentration  ratio  of  4.6 
tons  crude  ore  to  1  ton  of  concentrates.  Subsequent  tests  gave  better  results,  and,  in  practice, 
the  copper  contents  will  be  increased  to  12  per  cent,  and  the  iron  to  .31  per  cent.,  with  a 
corresponding  increase  in  the  gold  and  silver  contents. 

"  Development-work  is  being  continued  on  the  property,  and  a  contract  has  recently  been 
let  for  500  feet  of  drifting  and  crosscutting  on  the  vein,  which  has  a  width,  as  determined  by 
the  crosscutting  previously  done,  of  from  8  to  10  feet." 

The  opening  of  the  Pacific  Great  Eastern  Railway  has  given  a  chance  for  tlie  development 
of  the  Cheakamus  valley,  which  will  be  taken  advantage  of  in  the  near  future. 

The  following  is  a  list  of  assays  taken  from  a  group  of  eight  mineral 
Brew  Group.      claims  on  the  Cheakamus  river,  about  sixty  miles  from  Vancouver  : — 


(Jold. 

Silver. 

Copper. 

VaUie. 

No.  1 

„    o 

Oz. 
0.015 
.0.04 
0.02 
0.02 
0.01 
0.02.J 
0.10 
0.01 
0.015 

Oz. 
'9>2 

'i'o 

2:0 

Per  Cent. 

V.'h 

K.i) 
1.5 
1.0 

•S  0.30 
5.68 

„    3                                      

5.60 

„    4 

0.40 

4.63 

„    6 

0.50 
16.06 

"    8 

„    9 

4.10 

2.yo 

According  to  the  owners,  the  ore  on  which  these  assays  were  made  was  taken  from  a  ledge 
25  feet  wide,  which  can  be  traced  for  a  distance  of  4,500  feet.  An  assay  taken  from  the 
schist  before  striking  into  the  ore-body  gives  a  result  of  0.26  oz.  gold  ;   \  alue  §5.20  a  ton. 

This  is  called  the  Brew  group,  and  is  situate  near  the  station  of  that  name  on  the  Pacific 
Great  Eastern  llailway. 

It  is  understood  there  are  some  very  promising  iron-dej'osits  in  this  vicinity,  and  a  report 
on  same  was  expected  before  this. 

In  the  Indian  River  district  the  owner  of  the  London  group  has  run  a  prospect  surface 
tunnel  for  about  50  feet.  The  ore  is  low  grade.  It  is  proposed  to  extend  this  tunnel  to  cross- 
cut a  strongly  mineralized  dyke  about  100  feet  wide,  which  is  very  prominent,  as  it  crosses  the 
country  with  a  strike  of  F.  75°  AV.  (mag.). 

The  mineralization  in  this  dyke  and  in  the  greenstone  consists  of  molybdenite,  arsenopyrite, 
pyrite,  and  chalcopvrite.  A  great  deal  of  float  is  seen  in  the  creeks  crossing  the  property. 
About  2,000  feet  south-east  of  the  tunnel,  where  the  dyke  crosses  the  river,  several  open-cuts 
have  been  made.  The  ore  here  is  higher  grade,  although  rather  stringy.  Picked  samples 
assave<l :     Gold,  trace  ;  silver,  2  to  2.5  oz.  ;  copper,  4.5  to  12  per  cent. 
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The  Indian  River  district  is  one  of  the  promising  localities  in  this  Division,  and  as  soon 
as  a  proper  outlet  is  made  this  will  become  quite  a  busy  section. 

I  am  indebted  to  E.  J.  Donohue  for  the  following  report  on  the  operations  of  the  Britannia  . 
Mining  and  Smelting  Companj-,  Limited,  of  Britannia  Beach,  Howe  sound.     The  figures  given 
are  actual,  being  based  on  the  final  returns,  which  were  only  received  on  the  3rd  instant  ; — 

"  The  tonnages  forthe  year  1914  were  was  follows  :  Mined,  239,174  :  trammed,  239,179  ; 
milled,  240,272.  The  production  amounted  to  38,630  tons  of  crude  ore  and  concentrates,  with 
gross  contents  of  :     Gold,  213  oz.  :  silver,  68,-315  oz.  ;  copper,  11,841,232  Jh. 

"  Considerable  development-work  was  done  during  the  year  in  the  nature  of  drifts,  raises, 
crosscuts,  and  so  forth. 

"  The  present  status  of  the  constructional  improvements  now  in  progress  is  as  follows  ; — 

"  Transportation  System. — The  Britannia  crosscut  tunnel  (2,200-foot  level),  driven  at  an 
elevation  of  1,196  feet  below  the  lowest  (1,0.50-foot  level)  workings  in  the  Fairvieiv  mine,  has 
dimensions  of  9  x  12  feet  in  the  clear,  and  is  now  in  a  total  distance  of  4,336  feet,  all  laid 
with  4.3-R).  track  of  3-foot  gauge,  and  in  the  near  future  will  form  the  main  outlet  from  the 
mine — at  which  time  the  present  aerial  tramway  will  be  used  for  auxiliary  purposes. 

"  The  working-shaft,  which  is  being  rai.sed  vertically  from  this  2,200-foot  level  at  a  distance 
in  of  3,922  feet,  to  connect  with  the  present  productive  workings  above,  has  outside  measurements 
of  10  X  20  feet  and  contains  two  6-  x  7J-foot  hoisting  compartments  and  one  3-  x  7i-foot 
man  way  ;  it  is  now  within  217  feet  of  completion  ;  in  addition  to  which  considerable  work  has 
been  done  on  the  stations  at  intermediate  levels  and  in  crosscutting  to  connect  with  the  rock- 
raise,  also  coming  up  from  the  2,200-foot  level.  This  will  form  the  chute  and  storage-bin  for 
the  ore,  is  8  x  12  feet  and  1,268  feet  in  length,  and  was  holed  through  on  October  24th, 
when  further  work  was  suspended  until  the  completion  of  the  shaft.  As  soon  as  that  occurs 
the  installation  of  the  machinerv,  which  is  now  on  the  ground,  will  be  taken  in  hand  ;  this 
consists  of  a  20,000-tt).  double-drum  electric  hoist,  which  will  be  stationed  on  the  1,050-foot 
level  for  the  operation  of  the  shaft,  and  a  Gates  crusher,  which  will  be  placed  in  the  i-ock-raise 
at  a  height  of  200  feet  above  the  tunnel. 

"From  the  mouth  of  this  tunuel  (which  is  situated  2,100  feet  above  sea-level)  the  ore  will 
be  transported  by  electric  locomotives  over  three  miles  and  a  half  of  side-hill  railroad,  which 
has  been  constructed,  having  a  maximum  grade  of  3  per  cent,  and  leading  to  the  head  of  an 
incline  at  an  elevation  of  1,600  feet.  During  the  year  the  grading  and  track-laying  on  this 
railroad  was  practically  completed,  and  the  incline,  which  connects  it  with  the  mill-bins  at  the 
Beach,  was  graded  through  with  the  exception  of  a  cut  at  the  upper  end.  This  incline,  which 
is  5,500  feet  in  length  and  of  an  average  grade  of  approximatel}'  30  per  cent.,  will  be  standard- 
gauge  double-tracked  with  56-5).  rail,  and  operated  by  means  of  20-ton  skips  which  will  convey 
the  ore  from  bins  at  the  head  of  the  incline  to  the  concentrators  at  the  Beach. 

"  MiUing. — The  framing  and  roofing-in  of  the  first  1,000-ton  unit  of  the  new-  2,000-ton 
mill  is  completed  and  the  niachinery  (most  of  which,  for  the  full  plant,  is  now  on  the  ground) 
has  been  placed  under  cover.  In  addition,  the  grading  and  excavation  for  the  second  unit  is 
also  completed.  The  storage  and  handling  of  the  various  products  from  the  new  and  present 
SOO-ton  mills  have  been  greatly  simplified  by  the  driving  of  a  tunnel  underneath  the  site,  from 
which  three  6-  x  10-foot  raises  were  driven  for  the  passage  of  the  concentrates.  An  electric 
railroad  is  operated  through  this  tunnel  and  connected  by  a  trestle  with  the  new  wharf 
bunkers. 

"Pmvfr. — As  the  first  step  towards  the  provision  of  additional  power  for  the  larger  operation, 
the  company  is  supplementing  its  present  500-kw.  auxiliary  steam-turbine  with  a  2,000-kw. 
unit  of  the  Eraser  i  Chalmers  type,  the  arrival  of  which  has  been  delayed  until  early  in  the 
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spring.  In  the  meantime  the  balance  of  the  installation,  consistinj;  of  two  500-horse-power 
Bjvbcock  it  Wilco.x  high-pressure  boilers,  was  completed  in  December,  the  necessary  arranj^ements 
havintf  been  made  in  the  way  of  stack  and  breeching  for  the  addition  of  a  third  at  an  early  date. 

"  During  the  summer  the  companj'  also  greatly  increased  the  capacity  of  their  'Utopia' 
storage-dam  at  the  laead  of  Britannia  creek,  to  which  recourse  is  had  for  the  supplying  of  the 
Tunnel  and  Beach  hydro-electric  plants  during  periods  of  natural  water  shortage. 

"  Miscellaneous. — Amongst  the  miscellaneous  improvements  made  during  the  past  year  may 
be  enumeratetl  the  construction  of  new  concrete  tanks  for  handling  slimes  and  Hancock  jig 
and  Minerals  Separation  concentrates  from  the  old  mill ;  the  installation  in  the  latter  of  further 
new  equipment,  including  Hardinge  pebble-mills,  an  Allis-Chalmers  tube-mill,  Butchart  tables, 
slime-pump,  water-wheels,  etc.  ;  the  erection  of  eleven  new  five-  and  four-roomed  dwelling.s  for 
employees,  as  well  as  a  largo  bunk-house  at  the  Beach,  together  with  the  painting  of  all  houses 
throughout  the  property  ;  the  completion  of  an  up-to-date  electrically-operated  laundry  run  in 
connection  with  the  Britannia  stores  ;  the  purchase  of  modern  fire-fighting  eciuipment  and 
three  pulmotors ;  the  building  of  a  new  wagon-bridge  over  Britannia  creek  ;  the  provision  of 
a    roller-skating  rink  and  dance-hall  for  employees  at  the  Beach,  etc. 

"  Conclusion. — The  demoralization  of  the  copper  market  during  the  past  year  resulted  in 
the  curtailment  of  the  operation  by  50  per  cent,  about  the  middle  of  August,  as  well  as  a 
suspension  of  construction-work  ;  but  as  soon  as  conditions  become  propitious  the  Brilanitia 
will  be  back  on  its  former  basis." 

There  are  a  few  localities  for  placer-mining  in  this  district ;  the  only  locations  in  standing 
at  present  are  two  le<ises  on  Jervis  inlet,  which  have  been  renewed,  and  twenty-six  new 
locations  on  Seymour  creek. 

Although  there  has  been  a  falling-off  in  the  number  of  locations,  I  am  pleased  to  state 
there  has  been  much  more  development-work  done  this  year  than  previously. 

Office  Statistics — Vancouver  Mining  Division. 

Free  miners'  certificates  issued 1,286 

Special  free  miners'  certificates  issued 11 

Quartz  claims  recorded 164 

Placer  claims  recorded 26 

Certificates  of  work  issued   467 

Receipts  issued  for  money  in  lieu  of  work    7 

Surveys  recorded  as  work 129 

Quartz  claim  conveyances  recorded 124 

Placer  claim  conveyances  recorfled 28 

Placer  powers  of  attorney 4 

Quartz  abandonments ■> 

Quartz  grouping  notices  filed    31 

Placer  grouping  notices  filed 3 

Certificates  of  improvement  recorded 56 

Crown  grants  applied  for 34 

Placer  rentals  renewed 2 

Jieceipts. 

Free  miners'  certificates S  9,435  50 

Mining  receipts 3,174  65 

Total $12,610  15 
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XEW  \YESTMIXSTER  :SIINIXG  DIVISION. 
Report  of  Irving  Wintemute,  Mixing  Recorder. 

I  have  the  honour  to  submit  the  following  report  of  mining  operations  in  the  New 
Westminster  Mining  Division  for  the  year  ending  1914  : — 

Mining  conditions  in  this  district  generally  remain  unchanged.  I  regret,  however,  to  say 
that  the  office  statistics  show  a  slight  falling-off  of  free  miners'  certificates,  although  the  record 
of  mineral  claims  and  certificates  of  work  remain  praeticallj'  the  same.  This  would  indicate 
that  old  locations  are  still  being  exploited,  while  some  new  locations  are  still  being  made. 

The  mineral  claims  recorded  during  the  year  were  distributed  as  follows  : — 

Fraser  Mills   li 

Pitt  lake 31 

Kanaka  creek 1 

Stave  lake 1 

Hatzic  lake 9 

Chilliwack  and  vicinity    '-" 

Harrison  lake  and  vicinity 10 


Total 91 

Office  Statistics — New  Westminster  Mixing  Division. 

Free  miners'  certificates  issued  (individual) 156 

,,                                   11            (company) '2 

II                                 II            (special) 2 

Mineral  claims  recorded 91 

Certificates  of  work  issued 123 

Conveyances,  etc.,  recorded 33 

Notices  filed " . .  .  .  13 

Jieveniie. 

Free  miners'  certificates 81,11-1 .  1 5 

Mining  receipts ....      1,3-57 .  10 

Total S-2,501 .85 


NEW  WESTMINSTER  MINING  DIVISION. 

DRILLINO    FOR    OIL    AT    PORT    HANKY. 
Report  by  J.  D.  Gallowat,  Assistant  Mineralogist. 

In  accordance  with  instructions,  I  visited,  on  December  28th,  the  property  of  the  Port 
Haney  Oilfields  Company,  and  now  beg  to  submit  the  following  brief  report : — 

Description  of  Property. 

I  was  accompanied  on  my  inspection  by  Messrs.  Paterson,  Elmer,  and  Morton,  who  are 
the  principal  stockholders  in  the  company.  We  were  driven  out  to  the  property  by  Mr.  Tait 
in  his  motor-car. 

The  property  of  the  company  is  situated  on  the  south-east  corner  of  Section  15,  New- 
Westminster  District,  about  four  miles  up  the  Fraser  river  from  Port  Haney.  Drilling 
operations  were  started  in  October,  1911,  and  one  hole  has  been  sunk  to  a  depth  of  200  feet. 
The  site  of  the  drill-hole  is  in  the  bed  of  Kanaka  creek,  a  short  distance  above  where  it  joins 
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the  Fraser  river,  and  about  one  mile  fioni  t lie  Dewdney  trunk  I'oad.  At  this  jioint  Kanaka 
creek  has  cut  a  channel  from  50  to  7")  feet  deep  down  into  sandstones  and  shales  ;  the  bed  of 
the  creek  beintt  floored  with  ,<;ravel  and  larije  boulders,  but  with  the  bed-rock  ijlainly  in  evidence 
along  the  baidvs. 

The  light  churn-drill  in  use,  capable  of  driving  to  a  depth  of  ."(00  to  600  feet,  was  installed 
to  make  a  preliminary  test  for  natural  gas  before  going  to  the  expense  of  installing  a  standard 
oil-drilling  rig. 

The  hope  of  finding  natural  gas  was  based  on  a  reported  occurrence  of  gas  in  a  diamond- 
drill  hole  put  down  twenty-five  years  ago  by  the  Canadian  Pacific  Railway.  This  previous 
drilling  was  done  to  find  coal,  but  without  success.  It  is  said,  though,  that  at  a  depth 
of  600  feet  a  pocket  of  gas  was  struck  which  blew  out  with  considerable  violence  and 
continued  flowing  for  some  time.  The  present  drill-hole  is  located  about  100  feet  from 
where  the  old  hole  is  supposed  to  have  been  put  down.  It  was  considered  that,  if  the  small 
drill  showed  the  presence  of  a  true  natural  gas,  this  would  be  a  sufficient  indication  of  oil 
to  warrant  putting  up  a  standard  rig  and  sinking  a  deep  hole. 

The  present  hole  goes  through  gravel  for  14  feet  and  then  enters  the  bed-rock  ;  through 
the  surface  gravel  the  hole  is  cased,  but  below  that  no  casing  has  yet  been  put  in.  At  a 
depth  t)f  193  feet  a  small  flow  of  gas  is  said  to  have  been  encountered  and  the  hole  was  then 
deepened  to  "200  feet.  At  the  time  of  visiting  the  propeity,  diilling  was  not  in  progress  and 
had  not  been  for  some  days  previous.  A  small  stream  of  water  was  flowing  steadily  out  of  the 
hole  and  a  nearly  continuous  stream  of  small  gas-bubbles  was  rising  to  the  surface  of  the  water 
in  the  hole.  Sufficient  gas  was  coming  ofl'  to  keep  an  ordinary  gas-jet  alight.  The  gas  is 
colourless,  odourless,  and  tasteless,  and  burns  with  a  nearly  invisible  flame,  which  at  night  is 
seen  to  be  a  pale-bluish  colour.  The  flame  is  not  very  hot  and  is  non-smoky.  By  means  of  a 
large  inverted  funnel,  fitted  with  a  rubber  tube  and  stop-cock,  the  gas  can  be  collected  as  it 
rises  from  the  well,  and  either  burned  in  the  burner  or  collected  in  bottles. 

A  sample  of  the  gas  was  collected  in  the  usual  manner  by  displacing  the  water  in  au 
inverted  bottle  held  with  the  mouth  under  water.  This  was  submitted  to  G.  S.  Eldridge  & 
Co.,  Vancouver,  for  analysis,  with  the  following  result  : — 

Per  Cent. 

Oxygen '  -"^ 

Carbon  dioxide !•"-' 

defines ^0-5 

Paraffins  (methane,  etc.) "--••' 

Nitrogen 68.3 

100.0 

Commenting  on  the  above  analysis,  G.  S.  Eldridge  &  Co.  say  :  "The  results  show  that 
there  is  a  considerable  excess  of  nitrogen  over  the  30  per  cent,  necessary  to  form  an  air 
mixture  with  the  oxygen  present.  We  are  therefore  of  the  opinion  that  the  sample  is  a 
marsh-giis  and  not  a  natural  gas." 

No  record  or  log  of  the  hole  was  seen,  but  it  was  evident  that  the  drill  had  been  in 
sandstones  and  shales  all  the  way. 

GBOI.OflY    OF    TIIH    DiSTUICT 

The  region  from  Agassiz  westward  along  the  Fraser  river  to  the  Pacific  Coast  is  kiioun 
geologically' as  the  Fraser  Kiver  delta.  Topographically  this  region  is  generally  low-level 
ground  with  an  average  elevation  ranging  from  sea-level  to  400  feet  above,  but  occasional  hills 
rise  to  1,000  feet  above  the  sea.     This  strip  of  country,  which  extends  .south  for  a  short 
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distance  into  the  State  of  Washington,  forms  the  dividing  line  between  the  Coast  and  the 
Cascade  ranges  and  represents  the  old  valley  of  erosion  of  the  Fraser  river  which  existed  at  the 
beginning  of  the  Tertiary  age.  This  large  preglacial  valley  was  eroded  out  of  older  formations, 
composed  of  the  Coast  granites  and  other  igneous  or  highly  altered  sedimentary  rocks,  -which 
underlie  the  more  recent  formation  now  covering  this  old  vallej-.  This  latter  formation  belongs 
to  the  Eocene  period — the  commencement  of  the  Tertiary  age ;  it  consists  of,  geologically 
speaking,  very  recently  formed  rocks,  found  to  be  lying  comparatively  flat  and  but  little 
disturbed  since  its  deposition.  Remnants  of  Lower  Cretaceous  rocks  form  some  of  the  hiUs, 
as  at  Sumas,  but  these  are  so  limited  in  area  as  to  be  almost  negligible. 

In  considering  this  territory  as  a  possible  oil  or  gas  region,  it  will  be  seen  that, 
disregarding  the  Cretaceous  rocks  as  being  quite  unimportant,  there  are  but  two  rock 
formations  to  be  dealt  with.  Of  these,  the  older  and  underlying  Coast  Range  granite  and 
associated  metamorphics  could  neither  be  the  source  of  nor  contain  oil,  so  that  we  are  reduced 
to  one  possible  source — namely,  the  sedimentary  beds  of  Eocene  age. 

Chas.  Camsell,  speaking  of  the  Tertiary  deposits  of  the  Fraser  delta,  says  :  "  Virtually 
the  whole  of  the  delta,  with  the  exception  of  those  parts  covered  by  the  Cretaceous  remants, 
is  believed  to  be  floored  by  stratified  rocks  of  Eocene  age  which  are  referred  to  in  the  literature 
as  the  Puget  group.  They  consist  of  little  disturbed  beds  of  conglomerate,  sandstone,  and 
shale  which  were  laid  down  bv  the  ancient  Fraser  river  in  an  estuary  of  the  sea.  They  have 
a  thickness  of  about  3,000  feet  in  Canada,  but  are  much  thicker  in  the  State  of  Washington. 
They  contain  a  varietv  of  plant  remains  and  some  small  seams  of  lignite."  * 

The  sandstones  and  shales  which  are  exposed  on  Kanaka  creek,  where  the  drilling  is  being 
carried  out,  are  typical  of  the  Eocene  rocks  throughout  the  delta.  The  formation  at  this  place 
consists  of  rather  coarse  fragmental  sandstones,  shales,  conglomerates,  and  a  few  thin  seams  of 
lignite.  Fossil  .shells  occur  in  places,  but  are  not  very  common.  The  conglomerates  and 
sandstones  give  evidence  of  having  been  formed  mainly  from  the  eroded  detritus  of  the  Coast 
granite.  Both  sandstones  and  shales  are  soft  and  crumbly,  the  rocks  having  apparently  not 
been  subjected  to  sufficient  pressure  to  consolidate  them  very  thoroughly.  As  a  rule,  they  lie 
flat  and  have  evidently  not  been  disturbed  much  since  their  deposition.  The  seams  of  lignite 
are  generally  only  a  few  inches  thick  ;  none  of  them  being  of  commercial  value. 

The  Form.\tion'  of  Oil  and  Gas. 

The  theory  explaining  the  formation  of  oil  or  petroleum  (in  rock  formations)  which  is 
almost  universally  accepted  is  that  it  is  a  product  of  the  partial  decomposition  of  organic 
remains,  effected  in  the  absence  of  oxygen.  The  majority  of  geologists  hold  that  animal 
organisms  were  the  main  source  of  natural  oils,  but  a  few  consider  that  vegetable  matter 
also  played  an  important  part.  The  first  requisite,  therefore,  for  the  production  of  oil  is  a 
sedimentary  formation  which  carried  abundance  of  living  matter  (animal  or  vegetable,  or  both) 
at  the  time  of  deposition. 

The  origin  of  natural  gas  is  also  ascribed  directly  or  indirectly  to  the  decomposition  of 
organic  matter,  but  much  wider  divergence  of  opinion  is  found  than  is  the  case  with  oil.  Some 
writers  maintain  that  natural  gas  is  a  distillation  product  from  underlying  petroliferous 
strata,  while  others  contend  that  natural  gas  is  first  formed  from  decomposing  organic  matter, 
and  tiiat  later  condensation  of  this  natural  gas  gives  rise  to  petroleum.  In  this  connection  it 
may  be  stated  that  nearly  all  productive  oilfields  are  overlain  by  natural-gas  fields,  but  the 
latter  exist  where  oil  has  not  been  found.     In  these  instances,  though,  it  may  be  that  the  oil- 
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field,  of  which  the  gas  forms  the  upper  zone,  may  exist  at  depths  greater  tliaii  liine  been 
attained  hy  tlic  boreholes.  It  is  probable  that  tlie  truth  lies  midway  between  the  above 
theories,  and  that  very  often  both  oil  and  gas  are  formed  from  decomposing  organic  matter. 

It  will  be  necessary  now  to  distinguish  between  and  point  out  the  similarity  between 
"  natural  gas  "  and  "  marsh-ga.s."  Nearly  all  present-day  swamps  are  giving  off  small  "quantities 
of  gas  which  is  undoubtedly  formed  fiom  the  decomposition,  under  cover,  of  the  vegetable 
matter- in  the  swamp.  This  gas  is  called  "marsh-gas"  and  is  found  to  consist  mainly  of 
methane  (CHj,  together  with  small  and  widely  varying  percentages  of  higher  hydrocarbons, 
oxygen,  hydrogen,  carbon  dioxide,  nitrogen,  etc.  The  giis  which  is  occluded  and  stored  up  in 
coal-seams  is  sometimes  also  called  marsh-gas,  as  it  is  practically  identical  in  composition  with 
the  swamp  product.  This  is  the  gas  which,  when  mixed  with  air,  forms  the  explosive  gas  in 
coal-mines. 

It  will  be  seen,  then,  that  marsh  and  natural  gas  are  formed  in  very  much  the  .same  way, 
and  it  would  therefore  be  expected  that  their  composition  would  be  similar.  A  comparison  of 
the  analyses  of  typical  samples  of  these  gases  sliows  that  such  is  the  case,  and  that  their 
essential  constituent  is  the  same— viz.,  methane.  Practically,  then,  the  only  distinction 
between  marsh  and  natural  gas  is  that  the  former  is  a  present-day,  modern  product,  while  the 
latter  is  a  gas  given  off  from  a  solid  rock  formation,  and  hence  was  formed  in  some  Ciirlier 
geological  perioii.  The  main  distinction  by  analysis  between  marsh-gas  and  natural  gas 
is  that  the  former  usually  contains  from  3  to  6  per  cent,  of  free  oxygen,  while  the  latter  rarely 
contains  more  than  0..")  per  cent.,  and  often  none  at  all.  The  presence  or  absence  of  oxygen 
in  a  gas,  however,  must  not  be  taken  as  decisive  evidence  of  its  nature,  but  simply  allnrds 
some  indication,  and  must  be  considered  in  conjunction  with  other  data.  The  absence  of 
oxygen  in  a  natural  gas  is  to  be  expected,  as,  in  the  course  of  ages  of  time,  any  free  oxygen 
would  be  extracted  from  the  gas  by  the  oxidation  of  surrounding  material. 

Analysis  shows,  further,  that  mar.sh-gas  .soraetinie.s,  but  rai-ely  contains  percentages  of 
nitrogen  up  to  50  per  cent.,  and  also  that  natuial  gas  sometimes  contains  considerable 
percentages  of  olefines  (higher  hydrocarbons).  These  instances  must  be  looked  on  as 
exceptions  and  as  being  unusual. 

The  gas  given  off'  from  coal,  which  is  also  called  marsh-gas,  is  in  part  stored  up  in  the 
coal,  but  is  probably  to  some  extent  being  continually  formed  from  the  breaking-up  of  tiic 
hydrocarbons  in  the  coal. 

It  is  therefore  to  some  extent  a  modern  product  and  will  generally  contain  some  free 
oxygen  ;  further,  it  in  some  instances  contains  a  high  percentage  of  nitrogen.  It  would  seem, 
therefore,  that  if  a  gas  can  be  classed  as  a  marsh-gas  either  from  chemical  or  geological 
evidences  (or  both),  then  it  follows  that  it  cannot  be  considered  to  be  necessarily  evidence  of 
an  underlying  oil  raservoir. 

Summing  up,  it  may  be  .said  that:  (I)  A  true  natural  gas  may  or  may  not  be  an 
indication  of  oil ;  (2)  a  true  marsh-gas  is  no  indication  of  oil ;  (3)  a  gas  given  off  from  coal  or 
strata  containing  thin  coal-seams  does  not  nec&ssarily  indicate  oil. 

Ketention  of  On,  .\xd  G.\s  is  Kock  Strata. 

When  a  sedimentary  rock  is  being  formed,  the  formation  of  some  oil  or  gas,  or  both,  from 
the  organic  matter  contained  therein  is  to  be  expected.  In  most  cases  the  actual  amount 
formed  will  be  small,  but  in  exceptional  instances,  where  the  strata  contain  vast  amounts  of 
organic  life,  large  quantities  of  oil  may  be  produced.  Under  ordinary  conditions  this  oil 
would  escape  to  the  .surface  and  become  lost  to  the  earth's  crust,  but  under  certain  str-ui-tui-al 
conditions  the  oil  may  be  retained  and  accumulated.     The.se  conditions  are  :  First,  that  either 
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the  formation  in  which  the  oil  originates,  or  one  above  it,  must  be  sufficiently  porous  to  act  as 
a  reservoir ;  and,  second,  this  porous  formation  must  be  capped  by  an  impervious  cover  which 
will  prevent  the  accumulated  oil  from  escaping.  The  formation  of  large  deposits  of  oil  depends 
as  much  upon  the  presence  of  suitable  strata  to  receive  and  retain  it  as  upon  an  adequate  source 
of  supply. 

An  anticlinal  structure  of  the  containing  strata  tends  towards  an  accumulation  of  the 
oil  in  the  domes  and  arches  of  the  anticlines  ;  so  that  where  the  strata  are  folded  the  most 
likely  place  to  bore  is  along  the  crest  of  an  anticline.  The  reason  for  this  is  that  the  oil, 
being  lighter  than  water,  is  forced  upwards  into  the  highest  points  by  the  water  underneath. 

A  theory  sometimes  held  in  regard  to  petroleum,  which  is,  howe\'er,  quite  erroneous,  is 
that  it  flows  in  channels  underground  like  water ;  a  much  truer  analogy  is  that  petroleum  is 
held  in  porous  rock  in  very  much  the  same  way  as  water  is  held  in  a  sponge. 

Prob,\bilitv  of  Oil  .\nd  Gas  at  Port  Haxey. 

It  has  been  already  shown  that  the  only  possible  source  of  oil  and  gas  at  Port  Haney  is 
in  the  Eocene  rocks.  Besides  being  the  source,  this  formation  must  necessarily  also  supply 
the  rock  reservoir  and  impervious  capping  essential  to  a  commercial  oilfield. 

A  study  of  the  character  of  these  rock  formations  leads  to  the  conclusion  that,  at  the 
time  of  their  deposition,  vegetable  life  was  of  much  more  frequent  occurrence  than  animal  life 
since.  They  were  formed  in  an  estuary  of  the  sea  from  the  deposition  of  sands  and  silts ;  such 
conditions  would  be  suitable  to  the  development  of  aqueous  vegetation,  but  the  shallow, 
muddy,  silted  waters  would  be  unfavourable  for  the  propagation  of  extensive  marine  animal  life. 
This  conclusion  is  borne  out  by  the  absence  of  any  considerable  amount  of  fossiliferous  animal 
remains.  On  the  other  hand,  extensive  vegetation  is  proven  by  the  thin  coal-seams  found  in  the 
formation. 

From  these  facts,  then,  it  must  be  concluded  that,  as  animal  life  was  scanty  in  the 
formation,  and  as  the  hydrocarbons  from  the  vegetable  matter  formed  coal  instead  of  oil,  a 
probable  source  for  any  considerable  quantity  of  oil  in  these  rocks  does  not  exist.  Further- 
more, while  these  rocks  are  sufficiently  porous  to  act  as  a  reservoir  of  either  oil  or  gas,  it  is 
doubtful  if  there  is  any  shale  which  is  den.se  enough  to  act  as  an  oil-tight  cover. 

The  analysis  of  the  gas  collected  from  the  well  at  Port  Haney  tends  to  indicate  that  it  is 

of  the  marsh-gas  type  and  not  a  true  natural  gas,  and  this  origin  for  it  is  substantiated  by  the 

geological  evidences.     There  seems  little  doubt  that  this  gas  is  being  generated  and  given  off 

from  the  small  coal-seams  throughout  the  formation,  and  if  this  explanation  is  correct,  then 

this  gas  is  no  indication  of  an  underlying  reservoir  of  oil  ;    nor  is  it   likely  that  any  large 

reservoirs  of  gas  will  be  encountered  in  drilling  this  formation,  as  the  rocks  are  too  porous  to 

make  this  probable. 

Conclusion. 

"The  time  at  my  disposal  for  tlic  purpose  of  investigating  the  poissibilities  of  oil  in  the 
region  of  Port  Haney  was  not  sufficient  to  enable  me  to  make  as  thorough  an  examination  as 
would  be  desirable.  But  from  the  information  I  have  been  able  to  obtain,  I  would  say  that 
in  my  opinion  it  is  unlikely  that  this  region  will  be  found  to  be  underlain  by  a  productive 
oil-field.  Further,  the  amount  of  gas  found,  whether  it  be  marsh  or  natural  gas,  will  probably 
never  be  sufficient  to  be  of  commercial  value." 
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INSPECTION  OF  MINES. 


Report  of  Thomas  Graham,  Chikk  Inspector. 

I  have  the  honour  to  submit  mv  third  annual  report  as  Cliief  Inspector  of  Coal  and 
Metalliferous  Mines. 

The  reports  of  the  District  Inspectors,  covering  the  production  of  coal  and  coke,  the 
number  of  persons  employed,  and  list  of  accidents  and  j)rosecutions,  also  a  brief  desciiption  of 
the  mines  in  tlie  several  inspectorates,  are  hereto  appended. 

During  the  year  you  were  pleased  to  appoint  Dudley  Michell  as  Instructor  in  First  Aid 
to  the  Injured,  with  the  view  of  establishing  permanent  classes  in  this  work  at  all  operating 
coal  and  metalliferous  mines  in  the  Province. 

Pp.rsoxsel  of  Staff  of  Inspectors  and  Instructors. 

The  personnel  of  the  staflF  of  Inspectors  and  Instructors  is  as  follows  : — 

Inspectorg. 

Thomas  Graham,  Chief  Inspector,  Victoria. 
James  McGregor,  Inspector,  Nelson. 

*  Evan  Evans,  Inspector,  Fernie. 
Robert  Strachan,  Inspector,  Merritt. 
John  Newton,  Inspector,  Nanaimo. 
T.  H.  Williams,  Inspector,  Fernie. 
Henry  Devlin,  Inspector,  Nanaimo. 

Instructors,  Mine-rescue  Stations. 

*  George  O'Brien,  Instructor,  Mine-rescue  Station,  Fernie. 
J.  D.  Stewart,  Instructor,  Mine-resue  Station,  Xanaimo. 

Instructor,  First  Aid  to  Injured. 

Dudley  Michell,  Victoria. 

Provision   was   made  in  the   Estimates  for  an  additional  Inspector  of  Mines  to  cover 

the  developments  in  the  Northern  Interior  of  British  Columbia,  opened  by  the  Grand  Trunk 

Pacific  Railway  and  the  Northern  Coast  developments  of  the  Granby  Company  at  Anyox,  but 

owing  to  the  falling-off  in  mining  development  through  the  war  this  appointment  was  not  made. 

Qcarterly  Statement  on  Fatal  Accidents. 

Dui-in"  the  year  there  was  issued  a  quarterly  statement  on  mine  fatalities,   with  tables 

showin"  the  number  of  fatal  accidents  and  a  comparison  with  the  same  months  of  the  previous 

year,  the  colliery  or  mine  where  the  accident  occurred,  and  the  fatalities  classified  according 

to  the  cause.     These  quarteriy  statements  were  sent  to  the  leading  daily  papers  and  mining 

journals  in  the  Province,  and  to  the  Inspectors  of  Mines  for  distribution  in  their  respective 

districts.     They  seem  to  be  filling  a  long-felt  want   in   getting   official   information   on   fatal 

accidents  to  the  public  much  eariier  than  was  possible  through  the  Annual  Report  of  the 

Minister  of  Mines. 

•~E^■^i,^  Evans  was  killed  in  a  Coal  Creek  mine  on  January  2nil,  lOl.i.  and  George  O'Brien  waa  appointed 
in  his  plate,  while  Charles  O'Brien  was  appointed  Instructor  at  Mine-rescue  Station,  l-ernie. 
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The  statement  deals  with  the  numbers  and  causes,  leaving  the  detailed  explanation  to  be 
given  in  the  Annual  Report  as  heretofore. 

F.A.TAL  Accidents  is  Coal-mines. 

During  the  year  there  were  fifteen  separate  fatal  accidents,  which  caused  seventeen  deaths  ; 
this  is  a  decrease  of  nine  in  the  number  of  fatal  accidents,  and  a  decrease  of  ten  in  the  persons 
killed,  compared  with  the  previous  year. 

There  were  5,732  persons  employed  in  and  around  the  coal-mines,  being  939  less  than  in 
1913,  making  the  ratio  of  fatal  accidents  to  the  1,000  persons  employed  2.97,  the  ratio  for  the 
previous  year  being  4.05  ;  the  average  for  the  ten-year  period  was  3.96. 

The  tonnage  produced  during  the  year  was  2,166,428,  being  404,332  less  than  produced 
in  1913.  This  reduction  was  mostly  in  the  collieries  of  the  East  Kootenay  District,  and  was 
due  to  the  closing-down  of  the  smelters  at  Grand  Forks,  Greenwood,  and  points  south  of  the 
International  Boundary-line  after  the  outbreak  of  the  European  war. 

The  following  table  shows  the  collieries  at  which  the  fatal  accidents  occurred  : — 

Canadian  Collieries  (Dunsmuir),  Limited,  Cumberland 6 

Western  Fuel  Company,  Nanaimo 4 

Crow's  Xest  Pass  Coal  Company,  Limited,  Coal  Creek 3 

Crow's  Nest  Pass  Coal  Company,  Limited,  Michel 1 

Canadian    Pacific     Railway,     Natural     Resources,     Coal     Department, 

Hosmer 3 

Total 17 

The  following  table  shows  the  various  causes  of  the  fatal  accidents  and  their  percentage 
of  the  whole,  and  corresponding  figures  for  1913  : — 


Cause. 

1914. 

1913. 

No. 

Per  Cent. 

X<>. 

Per  Cent. 

Falls  of  roof  and  rock    

2 
3 
b 
2 
2 
1 
1 

11.76 
17.66 
35.30 
11.76 
11.76 
5.88 
5.88 

11 

7 
5 
2 

2 

40.74 

25.93 

Haulage 

Shafts 

E.xplosives 

Electricity 

18.52 
7. 405 

7!  405 

Totals 

17 

100.00 

.->- 

If.lO.OO 

There  is  a  marked  decrease  in  the  fatalities  from  falls  of  roof  and  coal  compared  with 
1913,  the  percentages  of  the.se  accidents  to  the  whole  being  29.43  per  cent.,  as  against  66.66 
per  cent,  for  1913  and  32.14  percent,  in  1912. 

Fatalities  from  mine-cars  or  haulage  show  a  large  increase,  being  35.30  per  cent.,  as 
against  18.52  per  cent,  in  1913  and  32.14  per  cent,  in  1912. 

Systf.m.^tic  Timbekixg. 
In  my  last  annual  report  mention  was  made  of  a  new  special  rule  covering  systematic 
timbering  and  giving  the  rule  as  finally  adopted.  The  rule  went  into  efiect  January  1st,  1914, 
at  every  coUiery  in  the  Province,  except  the  Wellington  Colliery  of  the  Canadian  Collieries 
(Dunsmuir),  Limited,  situated  at  Extension.  The  management  and  the  Department  were 
unable  to  agree  upon  the  sizes  of  timber  required,  and  the  question  is  still  under  discussion  : 
but  an  early  settlement  is  hoped  for. 
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The  ettbrts  to  enforce  the  rule  met  «ith  the  liearty  co-operation  ,>f  the;  <;reat  majority  of 
the  ollicials  and  workmen,  and  a  rif;id  enforcement  of  the  rule  will,  I  helieve,  do  much  to  reduce 
the  number  of  aceideuts  from  falls  of  roof  and  coal  at  the  working-face.  Whilst  there  is  a 
large  reduction  in  this  class  of  accidents  for  the  year,  as  already  noted,  no  claim  is  made  that 
this  is  due  to  the  establishment  of  systematic  timbering,  as  it  is  preferable  that  the  operations 
of  the  rule  should  cover  a  longer  period  of  time  before  any  claims  are  made  for  it. 

Haulage. 

This  class  of  accident  shows  a  large  increase  over  the  previous  year  ;  three  of  the  six 
accidents  from  this  cause  occurred  in  one  ndne  in  the  last  month  of  the  year.  One  accident 
caused  the  death  of  two  persons,  a  rope-iider  and  bell-boy,  who  were  riding  on  an  empty  trip 
descending  a  slope,  when  a  car  in  the  trip  left  the  track,  knocking  out  .several  sets  of  timber, 
the  rope-rider  and  bell-boy  being  suffocated  in  the  fall  of  fine  coal.  An  accident  of  a  similar 
nature  occurred  in  the  same  district  of  the  .same  mine,  whereby  a  dri\er  was  suffocated  by  a 
fall  of  fine  coal  through  the  collapse  of  a  few  sets  of  timber. 

There  seems  no  reason  why  the  bell-boy  should  be  permitted  to  ride  to  and  fio  with  a 
rope-rider.  The  riding  of  a  trip  is  a  hazardous  occupation,  and  personally  I  am  of  the  ojjinion 
that  in  many  instances  the  work  done  by  the  rope-rider  could  be  equally  well  performed  without 
any  person  riding  the  rope. 

I  regret  to  say  that  out  of  the  seventeen  fatal  accidents  during  the  year,  only  six.  or 
3.5.3  per  cent.,  were  what  might  be  termed  unavoidable  and  therefore  due  to  the  hazards  of  the 
business,  whilst  eleven,  or  64.7  per  cent.,  were  avoidable.  Of  these  eleven,  two,  or  11.76  per 
cent.,  were  due  to  faulty  conditions  or  equipment,  and  nine,  or  52.91  per  cent.,  due  to  viola- 
tions of  regulations,  rules,  or  orders,  and  to  carelessness  on  the  part  of  the  persons  injured. 

Metallifehous  Mines. 
There  were  fourteen  separate  fatal  accidents,  causing  the  deaths  of  nineteen  persons,  in 
and   around  the  metalliferous  mines  of  the  Province  during  the  year,  being  an  increase  of  six 
deaths,  or  31.6  per  cent.,  over  1913. 

The  production  of  ore  in  tons  was  2,175,971,  being  a  decrea.se  of  487,838  tons  from  the 
previous  year,  due  mostly  to  closing-down  of  the  larger  producing  mines  in  the  Boundarv 
District  after  the  outbreak  of  the  European  war. 

There  were  4,174  persons  employed  in  and  around  the  mine.s,  showing  a  decrease  of  104 
persons  from  the  figures  of  1913. 

The  ratio  of  fatal  accidents  per  1,000  persons  employed  was  4.55,  compared  witli  3.04  for 
1913  and  2.10  for  1912.     The  average  for  the  liist  ten-year  period  was  4.38. 

The  mines  at  which  fatal  accidents  occurred  were  : — 

Rnmbl fT-C nrihon,  Sandon 1 

War  E<ujle,  Rossland 1 

Hidden  Creek,  Anyox 3 

Jewel  De.ne.ru,  Gi'cenwood 2 

Centre  Star,  Rossland 1 

Rawhide,  Phoenix 2 

Monarch,  Phoenix 1 

Granby,  Phoenix 4 

Golden  Horn,  Ymir 1 

Britannia,  Britannia  Beach 2 

Nickel  Flate,  Hedley 1 

Total 19 
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The  following  table  gives  the  causes  and  percentages  to  the  whole  of  the  fatal  accidents, 
with  corresponding  figures  for  1913  : — 


Can 


Picking  or  drilling  into  unexploded  powder 

Premature  blasts 

Returning  to  unexploded  shot 

Falls  of  ground 

Mine-motors  and  haulage 

Siifl'oeation  or  gassed  with  powder-fumes. . 

Falling  into  chutes 

Falling  off  ladder 

Falling  off  trestle 

Aerial  tramway 

Total 


1914. 

Xo. 

Per  Cent. 

1 

5,26 

5 

26.32 

1 

5.26 

6 

31.58 

1 

5.26 

3 

15.80 

1 

i 

5.26 
5!  26 

1913. 


No. 

Per  Cent. 

4 

30.77 

23^08 

2 

15.38 

7.6925 

7.6925 

7.6925 

7.6925 

19 


100.00 


13 


100.00 


Three  of  the  fatalities  from  falls  of  ground  occurred  in  one  accident,  and  were  due  to  a 
slide  oif  the  face  of  the  glory-hole  at  the  Granhy  mine.  Phoenix  ;  over  1 ,000  tons  of  rock 
slipped  off  the  quarry-face,  burying  the  men. 

Explosives  in  one  form  or  another  account  for  ten,  or  53.6.3  per  cent.,  of  all  the  fatal 
accidents,  an  increase  of  15.16  per  cent,  over  1913.  There  is  a  notable  decrease  in  the 
accidents  from  picking  or  drilling  into  unexploded  powder,  but  an  increase  in  the  fatalities 
from  premature  blasts  and  sutt'ocation  from  powder-fumes.  All  these  accidents  were  avoid- 
able, and  denote  an  alarming  lack  of  discipline  and  disregard  of  the  dangers  attending  the  use 
of  high  explosives. 

Of  the  nineteen  fatal  accidents,  only  seven,  or  36.84  per  cent.,  were  in  the  unavoidable 
class  and  therefore  due  to  the  hazards  of  the  business,  whilst  twelve,  or  63.16  per  cent.,  were 
avoidable  and  due  to  violations  of  regulations,  rules,  orders,  lack  of  discipline,  or  carelessness 
on  the  part  of  the  persons  iujued. 

There  were  thirty-six  fatal  accidents  in  all  classes  of  mining  for  the  year  1914,  as 
compared  with  forty  for  the  year  1913,  a  decrease  of  four,  or  10  per  cent. 

The  number  of  persons  employed  in  and  around  the  mines  of  the  Province  was  9,906,  a 
decrea.se  of  1,043  as  compared  with  1913. 

The  ratio  of  fatal  accidents  to  the  1,000  persons  employed  in  both  coal  and  metalliferous 
mines  was  3.63,  as  compared  with  3.65  for  1913. 

The  fact  that  twenty-three  of  the  thirty -six  fatalities,  or  63.9  per  cent.,  were  in  the 
avoidable  class  provides  a  field,  rich  with  possibilities,  for  every  one  interested  in  the  reduction 
of  mine  accidents. 

First  Aid  to  the  Isjcked. 

For  years  first  aid  to  the  injured  has  been  taught  in  and  around  the  coal-mines  with 
varying  results,  and  nearly  eveiy  coal  camp  in  the  Province  contains  a  large  number  of  men 
who  are  qualified  to  render  such  aid  in  case  of  accident.  Early  in  May  the  Department 
appointed  Dudley  Miehell  as  an  Instructor  in  First  Aid,  with  a  view  to  working  up  interest 
in  the  movement  in  and  around  the  metalliferous  mines  of  the  Province.  Mr.  Miehell  started 
his  duties  about  the  middle  of  Maj'  and  worked  in  the  field  during  the  remainder  of  the  year. 
He  met  with  much  encouragement  in  the  work,  as  will  be  noted  by  his  report,  which  is 
appended  hereto. 
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I  regret  to  say  that,  owing  to  the  outbreak  of  the  European  war  ami  tlie  clo.siiig-down  of 
luanv  of  the  larger  metal-mines,  much  of  the  organization  effected  by  Mr.  Michell  was  rendered 
useless.  However,  as  Mr.  Michell  is  to  remain  permanently  at  the  work,  the  field  will  again 
be  covered  during  the  year  1915. 

Mine-rescue  Work. 

Xo  notable  additions  have  been  made  to  the  equipment  of  apparatus  at  the  coal-mines 
during  the  year.  The  number  of  apparatus  remains  the  same,  being  ninety-two  sets  of  all 
types,  as  in  1913. 

I  am  pleased  to  say  that  during  the  year  the  Consolidated  Mining  and  Smelting  Company 
of  Canada,  the  Granby  Consolidated  Mining,  Smelting,  and  Power  Compan}-,  and  the  Britannia 
Mining  Company  entered  the  field  of  mine-rescue  work. 

The  Consolidated  Mining  and  Smelting  Company  of  Canada  purchased  and  in.stallcd 
eight  sets  of  2-hour  Fluess  mine-rescue  apparatus  and  six  Draeger  pulraotors.  The  Granby 
Consolidated  Mining,  Smelting,  and  Power  Company  purchased  and  installed  three  sets  of 
1-hour  and  one  set  of  i-hour  Draeger  mine-rescue  apparatus  and  four  Draeger  pulmotors. 
The  Britannia  Mining  Company  purchased  and  installed  three  Draeger  pulmotors.  The 
Consolidated  Mining  and  Smelting  Company  of  Canada  built  a  mine-rescue  station  at  Rossland, 
in  which,  under  the  instruction  of  Dudley  Michell,  sixteen  of  the  employees  took  a  course  of 
training  and  were  granted  certificates  of  competency  by  the  Department. 

I  look  forward  to  a  large  extension  of  this  work  in  the  metalliferous  mines  during  191.5. 

In  addition  to  the  sixteen  certificates  of  competency  issued  to  the  metalliferous  mines, 
eighty-one  certificates  were  issued  to  employees  in  and  around  the  coal-mines,  making  a  total 
of  199  certificates  issued  by  the  Department. 

There  are  maintained  at  the  coal  and  metalliferous  mines  of  the  Province  104  sets  of 
mine-rescue  apparatus  and  twenty-eight  pulmotors,  making  one  set  of  apparatus  for  every  sixty- 
eight  persons  and  one  pulmotor  for  every  252  persons  employed  underground.  One  out  of 
every  thirty-six  persons  employed  underground  is  the  holder  of  a  ceitificate  of  competency  in 
mine-rescue  work.  The  number  of  persons  trained  in  this  work  during  the  year  fell  below 
our  expectations. 

The  regenerative  cartridge  used  in  the  Draeger  type  of  apparatus  consists  of  granulated 
potash,  and  as  the  German  Government  controls  a  very  large  per  cent,  of  the  world's  production 
of  potash,  the  effect  the  war  would  have  upon  the  supply  of  potash  was  unknown  ;  so  in  order 
to  conserve  our  available  supply  for  emergency  use,  all  training  was  immediately  suspended. 
I  am  pleased  to  say  that  the  stock  on  hand  is  ample  to  cover  large  emergency  calls. 

There  were  thirty-six  prosecutions  for  violations  of  the  "  Coal-mines  Regulation  Act " 
and  special  rules,  and  one  inquiry  under  section  48  of  the  Act.  The  general  results,  whilst 
showing  some  little  improvement  over  the  previous  year,  are  far  from  satisfactory. 

Legislation  and  Supervision. 

The  "  Coal-mines  Regulation  Act "  now  in  force  is  admitted  as  one  of  the  best  extant. 
The  ratio  of  Government  Mine  Inspectors  to  mine-workers— one  for  every  1,651  persons 
employed  in  and  around  the  mines— and  the  frequency  of  inspection,  at  least  once  each  month, 
is  not  surpassed  in  any  country. 

The  number  of  certificated  officials  under  the  "  Coal-mines  Regulation  Act "  amongst  the 
underground  employees  will  bear  comparison  with  any  Province,  SUte,  or  country,  in  evidence 
of  which  I  give  the  following  data  taken  from  the  returns  of  1914  : — 

There  were  thirteen  companies  producing  coal,  operating  thirty-two  mines.  In  these 
thirty-two  mines,  employing  4,267  persons  underground,  there  were  224  certificated  officials  on 
26 
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duty — sixteen  mine  managers,  thirty  overmen,  and  178  firebosses  and  shotlighters  holding 
certificates  of  competency  as  such — making  5  per  cent,  of  the  persons  employed. 

This  makes  one  certificated  official  of  all  classes  for  everj'  twenty  persons  employed,  and 
one  otScial  of  the  third-class  type  as  fireboss  and  shotlighter  for  every  twenty-five  persons 
employed,  and  approximately  one  official  for  every  .50  tons  of  coal  produced. 

These  facts,  compared  with  the  figures  showing  that  64.7  per  cent,  of  the  fatal  accidents 
in  the  coal-mines  were  in  the  avoidable  class,  forces  the  writer  to  the  conclusion  that  mere 
legislation,  however  stringent,  or  supervision,  however  eflfective,  will  not  alone  prevent  mine 
accidents. 

In  the  great  "safety  first"  movement  which  during  the  past  few  years  has  been  so 
prominently  before  the  public,  there  is  room  for  more  than  the  5  per  cent,  of  the  mine-workers 
who  form  the  supervising  staff;  there  is  room  for  100  per  cent,  of  the  mine-workers  :  and  just 
as  long  as  the  "  safety  lirst  "  movement  is  confined  to  this  small  percentage  of  those  employed, 
there  can  be  no  hope  for  much  improvement  in  mine-accident  statistics. 

Some  means  must  be  found  for  educating  the  mine-worker  to  protect  himself  and  to 
impress  upon  him  that  the  "  .safety  first "  movement  is  essential  to  such  protection,  and  cannot 
be  successful  unless  he  becomes  an  active  worker  in  the  movement. 

There  are  many  obstacles  to  overcome  in  the  work,  not  the  least  of  which  is  the  widely 
taught  doctrine  that  there  is  not,  and  never  can  be,  anything  in  common  between  the  employer 
and  the  employee.  Whether  this  doctrine,  that  success  can  only  be  obtained  in  an  industry 
when  the  elements  composing  the  industry  are  at  war  with  one  another,  be  true  or  false,  lies 
beyond  the  scope  of  this  report ;  but  surely  any  movement  having  in  view  the  conservation  of 
the  lives  and  limbs  of  our  gre;it  industrial  army,  whether  employed  in  the  mines  or  elsewhere, 
should  present  some  neutral  ground  where  the  employer  and  employee  could  meet  in  common 
and  co-operate  for  the  general  welfare  of  all. 

Much  can  be  done  in  the  educational  line  by  the  supervising  officials.  When  making 
their  daily  rounds,  they  can  instruct  and  advise  in  methods  of  performing  the  work  safely  and 
in  keeping  with  good  mining  practice,  enforcing  compliance  with  rules  and  regulations,  and 
thus  maintaining  a  discipline  now  foreign  to  some  operations. 

The  worker,  by  a  cheerful  compliance  with  such  instructions  and  regulations,  can  do  nnich 
to  safeguard  himself  and  assist  in  eliminating  50  per  cent,  of  the  fatalities. 

Perhaps  the  formation  of  a  safety  committee  from  the  workmen,  who  would  periodically 
meet  with  the  officials  of  the  mine,  forming  a  sort  of  advisory  board  on  questions  relating  to 
discipline  and  safety,  when  suggestions  for  coping  with  dangers,  known  and  prospective,  might 
be  discussed. 

I  am  pleased  to  note  the  forward  movement  through  the  Educational  Department  to 
provide  opportunities  for  technical  education  at  the  coal-mining  centres,  and  trust  that  these 
educational  facilities  may  be  extended  to  embrace  the  metal-mining  centres. 

Mine  Inspectors'  Convention. 

Under  instructions  from  the  Department,  I  attended  the  Seventh  Annual  Convention  of 
the  Mine  Inspectors'  Institute  of  the  United  States  of  America,  held  in  the  city  of  Pittsburg, 
Pa.,  on  June  9th  to  12th,  1914. 

I  left  Victoria  on  the  night  of  May  31st,  travelling  over  the  Canadian  Pacific  Soo  Line 
via  St.  Paul  and  Chicago,  and  thence  via  the  Pennsylvania  lines  to  Pittsburg.  A  stop  of  two 
days  was  made  at  Chicago,  and  Pittsburg  was  reached  on  the  morning  of  June  8th. 

The  Convention  was  held  in  the  lecture-room  of  the  Engineering  Society  of  Western 
Pennsylvania,  situated  on  the  twenty-fifth  floor  of  the  Oliver  Building. 
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At  10  a.m.  on  the  morning  of  the  9th  the  Convention  was  called  to  order  hy  Thomas  K. 
Adani.s,  a  Past  Pre.sident  of  the  Institute  and  the  Dean  of  the  Pennsvlvania  Mine  Inspection 
Staff. 

INIr.  Adams,  on  behalf  of  the  Bituminous  Mine  Inspectors  of  I'einisylvania,  extended  a 
hearty  welcome  to  the  members  of  the  Institute.  Further  addresses  of  welcome  were  made  by 
Charles  A.  O'liricn,  who  represented  Mayor  Joseph  G.  Armstrong,  and  by  D.  P.  Black, 
President  of  tlie  Pittsburg  Chamber  of  Commerce.  Da\id  J.  Roderick,  President  of  the 
Institute,  made  a  suitable  reply. 

The  Convention  tlien  listened  to  the  able  annual  address  of  the  President,  the  iHseussion 
of  which  was  laid  over  until  the  afternoon  session,  and  before  adjournment  the  various  connnittees 
were  appointed. 

The  afternoon  session  was  devoted  to  discussion  of  the  President's  address  ;  in  the  evening 
the  members  and  the  guests  enjoyed  a  steamboat  ride  on  the  Monongahela  river.  The  trip 
extended  up  the  river  to  McKeesport,  and  aflbrded  an  excellent  view  of  the  immense  steel-works 
that  line  the  river  and  make  the  "  Smoky  Citj-  "  the  centre  of  the  greatest  manufacturing  district 
in  the  world. 

Wednesday  moi-ning  session  was  marked  by  a  very  interesting  paper,  contributed  by  John 
Dunlop,  a  former  Mine  Inspector  of  Illinois,  and  entitled  "The  Booster  Fan."  This  paper 
raised  considerable  discussion  amongst  the  members  present,  the  general  opinion  being  that  the 
use  of  a  "  Booster  Fan  "  might  be  advantageous  under  certain  conditions  in  a  mine,  in  tunnel- 
work,  or  making  connections  between  districts  by  single  opening,  l)ut  that  its  use  should  be 
restricted  to  emergency  cases,  and  that  the  use  of  a  "  Booster  Fan  "  in  a  mine  for  ventilating 
a  coal-producing  section  of  such  mine  was  in  itself  an  e\idenee  of  defect  in  the  main  ventilating 
system  of  such  mine. 

The  afternoon  session  was  devoted  to  a  paper  by  P.  J.  Moore,  Anthracite  Mine  Inspector, 
Carbondale,  Pa.,  entitled  "  First  Aid  to  the  Uninjured."  Mr.  Moore's  paper  was  a  very  valuable 
contribution,  pointing  out  the  necessity  for  devoting  more  time  to  the  education  of  the  mine- 
worker,  with  a  view  to  enabling  him  to  protect  himself  against  accident,  rather  than  teaching 
some  one  to  render  him  aid  after  the  accident  had  occurred. 

A  banquet  in  the  evening  was  largely  attended  by  the  members  of  the  Institute  and  guests 
at  the  Monongahela  House,  and  addresses  were  delivered  by  Dr.  H.  M.  Wilson,  of  the  United 
States  Bureau  of  Mines,  and  David  Ross,  former  Commissioner  of  Labour,  Illinois,  and  the 
following  papers  were  read  :  "  Uplift  Work,"  by  W.  L.  Affelder,  General  Manager  of  the 
Bessemer  Coke  Company  ;  "  Coal-mining  in  the  United  States— Past,  Present,  and  Future," 
by  Samuel  A.  Taylor,  Consulting  and  Mining  Engineer ;  "  Sensible  School-work  in  a  Mining 
Comnmnity,"  by  Professor  E.  E.  Back,  Superintendent,  Sociological  Department,  Ellsworth 
Collieries ;  "  Mining  Legislation,"  by  W.  E.  Fohl,  Mining  Engineer ;  and  "  Service  and 
Discipline,"  by  W.  R.  Crane,  Dean  of  the  School  of  Mines,  Pennsylvania  State  College. 

Thursday  forenoon  was  devoted  to  a  visit  to  the  Testing  Station  of  the  United  States 
Bureau  of  Mines  at  Fortieth  and  Butler  streets,  where  a  number  of  very  interesting  experi- 
ments were  made,  re  the  explosibility  of  coal-dust  by  certain  classes  of  explosives  and  the 
behaviour  of  safety-lamps  in  known  quantities  of  gas  and  air  travelling  at  known  velocities. 

The  afternoon  was  spent  at  the  Bruceton  mine  of  the  United  States  Bureau  of  Mines, 
where  an  explosion  was  witnessed  by  the  members  present. 

The  last  day  of  the  Convention  two  papers  were  read,  namely  :  "  The  Value  of  Organized 
Effort  in  Increasing  Safety  in  Mines,"  by  Isaac  G.  Robey,  Inspector  of  Mines,  Pa.,  and  "  Some 
Recent  Experiments  Pertaining  to  Control  of  Mine  Explosions,"  by  George  S.  Rice,  Engineer 
of  the  Bureau  of  Mines. 
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Officers  for  the  following  year  were  elected  as  follows  :  President,  John  Dunlop,  Peoria, 
Illinois  ;  First  Vice-President,  Joseph  B.  McDermott,  Helena,  Montana  ;  Second  Vice-Presi- 
dent, George  E.  Sylvester,  Nashville,  Tennessee;  Third  Vice-President,  Thomas  Graham, 
Victoria,  B.C.;  Secretary,  James  Paul,  Pittsburg,  Pa.;  Assistant  Secretary,  R.  S.  Wheatley, 
Salinville,  Ohio ;  Treasurer,  Joseph  Knapper,  Dravosburg,  Pa. ;  Editor-in-Chief,  James  T. 
Beard,  New  York  City.     St.  Louis,  Mo.,  was  selected  as  the  next  place  of  meeting. 

The  city  of  Pittsburg  and  the  surrounding  country  present  features  that  make  it  an  ideal 
place  for  a  convention  of  men  interested  in  coal-mining.  It  is  the  centre  of  the  great  steel 
industry  of  the  United  States  ;  this  industry  was  built  upon  the  vast  bituminous  coal  resources 
tributary  to  the  cit^v,  the  output  from  which  totalled  170,000,000  tons  in  1913.  In  addition 
to  this,  the  United  States  Bureau  of  Mines  has  located  its  large  Testing  Station  at  the  old 
Arsenal,  Fortieth  and  Butler  streets,  and  at  Bruceton,  twelve  miles  from  the  city,  the  Bureau 
owns  a  mine,  which  is  used  exclusively  for  experimental  purposes. 

A  large  staff  of  scientific  workers  is  employed  by  the  Bureau,  and  a  wide  range  of 
research-work  is  being  carried  on  under  the  able  supervision  of  Dr.  Joseph  A.  Holmes^ 
Director  of  the  Bureau. 

The  entire  corps  of  workers  at  this  plant  assisted  in  carr\nng  out  an  elaborate  programme 
foi  the  benefit  of  the  visiting  Mine  Inspectors.  At  no  other  place  on  the  continent  could 
such  a  programme  have  been  carried  out,  and  much  credit  is  due  the  Director  of  the  Bureau 
and  his  able  staff  for  the  exceedingly  interesting  and  instructive  programme  so  successfully 
staged. 

The  programme  of  the  Testing  Station  consisted  of  a  ten-minute  talk  by  H.  M.  Wilson 
on  "Things  of  Interest  at  the  Testing  Plant  and  what  the  Bureau  is  doing." 

(1.)  Ballastic  Pendulum  Test. 

(a.)  Firing  a  charge  of  i  B).  of  40-per-cent.  nitro-glycerine  dynamite.  (This  test  was 
fully  described  in  Report  of  1912.) 

(2.)  Gas  and  Dust  Gallery  No.  1. 

(a.)  Firing  a  charge  of  permissible  explosive  equivalent  in  strength  to  h  tt).  of 
40-per-cent.  nitroglycerine  dynamite  in  the  presence  of  120  fti.  of  dr\-  bitumi- 
nous coal-dust — 20  B).  on  horse  and  100  Bi.  on  shelves  full  length  of  gallery. 
No  flame  was  seen  and  no  explosion  of  dust  resulted  from  the  test. 

(3.)  Lamp-testing  Gallery  No.  1. 

(a.)  Testing  a  modern  safety-lamp  in  a  current  of  air  containing  8i  per  cent,  natural 
gas,  at  a  velocity  of  2,500  feet  a  minute.  The  lamp  used  was  a  "Koehler," 
made  by  the  Koehler  Manufacturing  Company,  Marlboro,  Mass.,  and  is  essen- 
tially patterned  after  the  Wolf  lamp  so  much  used  in  this  Province.  The  lamp 
stood  the  test. 

(6.)  Testing  an  unbonneted  "Clanny"  safety-lamp  in  a  current  of  air  containing  8| 
per  cent,  natural  gas,  at  a  velocity  of  1,500  feet  a  minute.  This  lamp  failed  to 
stand  the  test,  an  explosion  occurring  in  about  ten  seconds. 

(f.)  Testing  a  "  Davy  "  safety-lamp  in  a  current  of  air  containing  8|  per  cent,  of 
natural  gas,  at  a  velocity  of  700  feet  per  minute.  This  lamp  also  failed  to 
stand  the  test,  an  explosion  occurring  in  about  40  seconds. 

Lamp-testing  Gallery  No.  3. 

(d)  Exhibition  of  different  types  of  miners'  safety-lamps  in  presence  of  2  per  cent, 
natural  gas.     Spectators  passed  through  a  dark  room  and  examined  the  effect 
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of  the  gas  upon  the  flame  of  the  lamps.  The  lamps  used  were  the  "  Koehler," 
"Wolf,"  and  "Davy."  The  Koehler  and  Wolf  lamps  showed  a  gas-cap  of 
about  ^  inch  in  height.     The  Davy  lamp  did  not  .show  any  gas-cap. 

(e.)  E.xhibit  of  ditt'erent  types  of  miners'  safety-lamp.s  (tlame). 

(/)  Exhibit  of  difl'erent  types  of  minei-s'  portable  electric  lamps,  both  hand  iuul  cap 
types. 

(4.)    (a.)   Exhibition  of  breathing  apparatus  for  mine-rescue  work. 
(6.)  Training  with  breathing  apparatus  in  an  air-tight  room. 
(5.)  Gas  and  Dust  Gallery  No.  1. 

(a.)  Firing  a  charge  of  1  lb.  of  black  bla.sting-powder  in  the  presence  of  120  lb.  of 
bituminous  coal-dust — 20  lb.  on  horse  and  100  lb.  on  shelves  full  length  of 
gallerj-.  This  exjieriinent  was  in  the  same  gallery  as  Exhibit  No.  2,  where  a 
charge  of  permissible  explosive  was  fired  and  failed  to  ignite  the  dust,  and  no 
additional  du.st  was  placed  in  the  gallery  after  Exhibit  No.  2 ;  the  firing  of 
this  charge  caused  an  explosion  of  the  dust,  flame  extending  along  the  entire 
length  of  the  gallery. 
(6.)  Men  wearing  breathing  apparatus  entered  the  gallery  and  rescued  a  supposed 

victim, 
(c.)     Rendered  first  aid  and  treatment,  including  artificial  respiration  and  dressing 
for  burns,  wounds,  and  fractures. 
(6.)  Inspection  of  testing-machines  for  determining  the  strength  of  various   materials, 
including  mine  supports. 

The  afternoon  was  devoted  to  a  visit  to  the  Bruceton  experimental  mine,   where   an 
explosion  of  coal-dust  was  staged  for  the  benefit  of  the  visiting  Inspectors. 
The  programme  was  as  follows  : — 

(a.)  Inspection  of  mine  by  visitors. 

(6.)  Black-powder  charge  fired  from  a  cannon  at  face  of  the  main  entry,  igniting  dry 
coal-dust    and    starting   a    mine    explosion ;    retarding    and    intercepting   the 
explosion  by  means  of  stone-dust, 
(c.)  Inspection  of  mine  by  Bureau  of  Mines  certificated  mine  foreman  and  fireboss. 
(d.)  Inspection  of  the  mine  by  the  visitors. 
The  following  description  of  this  coal-dust  explosion  is  taken  from  Conl  Aiji>,  and  was 
written  by  George  A.  Rice,  Chief  Mining  Engineer  of  the  Bureau  of  Mines,  Pittsburg,   Pa., 
and  L.  M.  Jones,  Assistant  Engineer,  Bureau  of  Mines,  Pittsburg,  Pa.,  the  engineers  in  charge 
of  the  test : — 

"  Coal-dust  ExpTosions  at  the  Mitie  Inspectors'  Institute  Meeting. 
"Synopsis. — A  mild  explosion  was  staged  at  the  experimental  mine,  the  mixture  of  rock- 
dust  with  coal-dust  being  almost  sufficient  to  make  the  explosion  impossible.  Under  these 
conditions  the  Rice  barriers  proved  ertective.  The  explosion  was  more  violent  toward  the 
intake  and  more  speedy  toward  the  return.  However,  neither  difference  was  sufficient  to 
establish  any  conclusions. 

"Test  known  as  No.  120  of  the  series  now  being  made  at  the  Bruceton  experimental 
mine  was  conducted  in  the  presence  of  many  members  of  the  Mine  Inspectors'  Institute  of 
America,  who  were  assembled  from  various  parts  of  the  United  States  and  Canada  on  June 
11th,  1914.  .Some  operators  and  miners  were  also  present.  The  purpo.ses  of  the  experiment 
were  several.  The  most  important  was  to  determine  the  etficiency  of  various  forms  of  rock- 
dust  barriers  in  stopping  the  propagation  of  a  dust-explosion  ;  another  feature  of  great  interest 
to  many  of  the  members  was  the  employment  of  a  strong  ventilating-current  prior  to  and  at 
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the  time  the  explosion  was  started.  The  main  entry  was  the  intake  and  the  air-course  the 
return.  The  loading  of  coal-dust  in  the  two  entries  was  made  as  nearly  alike  as  possible,  and 
since  the  igniting  shot  was  fired  in  an  offset  at  the  middle  of  the  inmost  crosscut,  the 
conditions  in  the  two  entries  were  identical,  except  for  the  air-current  intaking  on  one  and 
returning  on  the  other  entry. 

"  Conditions  of  Test. — The  explosion  was  caused  by  a  blown-out  shot  of  -i  lb.  of  FFF  black 
powder,  tamped  with  3  ft),  of  clay  stemming,  discharged  from  a  cannon  at  the  face  of  a  20-foot 
offset,  on  the  north  side  of  the  1,250  crosscut  at  a  point  equidistant  from  entry  and  air-course. 
The  offset  and  1,250  crosscut  were  loaded  with  pure  coal-dust;  that  is,  coal-dust  not  mixed 
with  other  material.  The  distance  from  the  cannon  through  the  crosscut  to  the  centre  of 
either  entry  was  about  50  feet. 

"From  opposite  the  1,250  cut-through  the  entry  and  air-course  were  each  loaded  on  sides 
and  cross-shelves  with  a  mixture  of  60  per  cent,  coal-dust  and  40  per  cent,  shale-dust  at  a 
rate  of  'i\  ft),  per  foot.  The  amount  of  coal-dust  per  foot  of  entry-way  was  2  ft).,  which  is 
equivalent  to  about  i  oz.  per  cubic  foot  of  entry-space.  This  loading  extended  for  550  feet 
outby  from  the  crosscut.     The  mixture  had  an  ash  percentage  of  about  38  to  40  per  cent. 

"Concentrated  Hock-dust  Barrier. — At  the  end  of  this  zone  on  the  entry  there  was 
installed  a  Rice  concentrated  barrier  loaded  with  2i^  tons  of  rock-dust.  The  principal  features 
of  the  barrier  are  as  follows  : — 

"  It  has  two-hinged  platforms,  7x7x1  feet,  near  the  roof  of  the  entry.  The  floor-planks 
of  the  platform  are  not  attached  to  the  side-boards,  which  are  fastened  to  timber  cross-bars, 
but  are  hinged  at  one  end  to  the  cross-bar  of  a  timber  set  between  the  platforms.  The  other 
ends  of  the  planks  of  each  platform  are  supported  by  an  angle-iron,  which  in  turn  is  held  up  by 
one  of  a  system  of  levers. 

"  There  are  vanes  hung  from  the  roof  100  feet  distant  inbv  and  outby  the  barrier,  so 
arranged  that  when  an  explosion-wave  causes  one  to  swing,  the  movement  is  reversed  by  a  puUy 
and  chain  and  a  pull  transmitted  by  wire  to  a  trigger  which  trips  a  system  of  levers,  causing 
the  dropping  of  the  angle-irons  supporting  one  end  of  each  platform.  Alternate  planks  then 
fall  about  9  or  IS  inches,  depending  on  the  length  of  chains  fastening  them  to  an  overheafl 
timber  or  to  the  roof.     The  side-frame  of  each  platform,  however,  is  still  held  in  position. 

"  On  release,  the  dust,  which  has  been  placed  on  the  platforms,  falls  from  the  planks  in  a 
shower  into  the  entrv,  blanketing  the  flame  of  the  explosion  as  soon  as  it  reaches  the  barrier. 
Should  the  advance-vane  operating  arrangement  fail,  another  vane  near  the  barrier,  by  means 
of  a  hinged  bumping-block  attached  to  it,  pushes  the  trigger,  causing  the  barrier  to  act. 

"Box  Bock-dust  Barriers. — At  the  end  of  the  mixed-dust  zone  on  the  air-course  were 
installed  a  set  of  six  Rice  box  barriers,  spaced  10  feet  apart  from  centre  to  centre,  each 
containing  from  600  to  700  ft),  of  crushed  shale-dust.  These  boxes  are  7  feet  long,  21  inches 
wide  inside,  and  9  inches  deep.  Thev  are  built  so  that  two  bottom  boards  rest  upon  narrow 
bottom  strips  fastened  to  the  box-frame. 

"This  frame  is  supported  by  four  eye-bars,  the  eyes  resting  on  hooks  projecting  from  the 
roof.  When  the  explosion-wave  reaches  the  box,  it  causes  the  latter  to  swing  in  the  direction 
the  wave  is  travelling  until  the  side  of  the  box  knocks  two  hanging  bars  off  the  hooks,  where- 
upon the  frame  falls,  pivoting  about  the  supporting  hooks  on  the  other  side  of  the  box,  to 
which  the  other  two  eye-bars  are  still  attached. 

"  Tlie  bottom  boards  do  not  fall  with  the  box-frame,  but  drop  a  few  inches,  when  they 
are  caught  by  supporting  chains.  More  or  less  of  the  dust  on  these  shelves  either  falls  ofi"  as 
they  swing  or  is  blown  off  by  the  explosion-wave.  With  a  light,  preliminary  wave,  consider- 
able dust  7nay  remain  on  the  shelves,  which  is  a  measure  of  protection  against  a  following 
explosion-wave. 
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'^Coal-dust  loaded  beyond  Barriers. — Outby  from  both  the  concentrated  barrier  and  thi; 
txix  barriers  were  arranged  •_'00-foot  zones  of  pure  or  unmixed  coal-dust  to  furnish  fuel  for 
continued  propagation  of  the  explosion,  should  it  get  through  the  stopping  devices.  These 
zones  were  intended  to  determine  if  the  barriers  just  described  performed  their  duties  effec- 
tively. At  the  end  of  these  coal-dust  zones  were  placed  Tafianel  barriers  to  check  the  explosion 
should  the  coal-dust  become  ignited. 

"First  Right  Butt. — Across  the  mouth  of  this  entry  w^as  built  a  rock-dust  stopping  wliich 
consisted  of  board  sides  with  a  compartment  between  them,  IS  inches  wide,  filled  with  2^  tons 
of  shale-dust.  The  sides  were  braced  just  sufficiently  to  withstand  the  pressure  of  the  dust- 
filling,  but  not  enough  to  give  much  additional  strength.  Coal-dust  wsis  placed  for  100  feet 
inby  from  the  stopping  to  test  its  efficiency. 

"  First  and  Second  Left  Bulls. — In  these  entries,  15  feet  in  from  the  air-course,  were 
built  rock-dust  protected  ventilating-doors.  These  doors  had  compartments  at  each  side  and 
above  them  containing  rock-dust.  The  door-frame  held  the  boards  of  the  compartments  in 
place.  When  an  explosioTi-wave  struck  the  door,  the  frame,  not  being  stronglj'  braced,  would 
tend  to  become  displaced  and  the  rock-dust  would  be  launched  into  the  entry.  The  door  in 
No.  2  butt  opened  outw-ard,  while  that  in  No.  1  butt  opened  inward. 

"  Unmixed  coal-dust  was  distributed  in  both  butt  headings  to  determine  the  efficiency  of 
the  stopping  de^"ices.  To  obtain  symmetrical  conditions  in  the  air-course  and  entry,  no  door 
or  curtain  was  placed  across  the  air-course  between  the  butts. 

"  Ventifatioii  and  Humidity. — An  air-current  with  a  velocity  of  about  8-50  feet  per  minute 
was  intaking  on  the  main  entry  and  returning  on  the  air-course.  It  was  thought  that  the 
symmetrical  loading  on  the  two  headings  w-ould  permit  the  observers  to  compare  the  relative 
violence  and  extent  of  the  explosion  in  the  face  and  opposing  an  air-current  of  high  velocity, 
which  gave  in  this  case  a  volume  of  -16,000  cubic  feet  per  minute. 

"  The  mine  was  wet  throughout,  and  in  places  the  bottom  was  muddy,  while  the  packed 
clay  floor  was  everywhere  slightly  sticky.     The  roof  was  studded  with  beads  of  moisture. 

"  Recording  Instrumenls. — Recording  pressure  manometers  were  placed  in  stations  El  150, 
750,  and  550  ;  A-1150,  750,  and  550.  Flame  circuit-breakers  were  placed  at  all  stations  in 
the  mixed-dust  zone,  and  others  at  intervals  outby.  Wires  were  connected  to  the  stopping 
devices,  terminating  the  mixed-dust  zones,  to  determine  the  relation  between  the  time  of  their 
operation  and  the  passage  of  the  flame.  Matches  and  guncotton  tufts  were  installed  every  25 
feet  throughout  the  mine. 

"  EjcjiJosion  appeared  Mild  at  Mine-mouth. — When  the  igniting  shot  was  fired  by  the 
pressing  of  a  button  in  the  observatory,  slight  puffs  of  dust  were  noticed  at  the  main  entry  and 
air-course,  accompanied  by  a  muffled  report.  Shortly  afterward  more  dust  came  from  the 
entrances,  particularly  from  the  air-course,  and  issued  for  some  length  of  time.  Externally  the 
evidences  of  the  explosion  were  not  very  marked.  When  the  ventilating-current  was  turned  on 
after  a  cloud  of  rock-dust  had  been  expelled,  the  after-damp,  accompanied  by  an  extensive  cloud 
of  black  smoke,  attested  to  a  considerable  explosion  in  the  interior  of  the  mine. 

"  Extent  of  the  Explosion. — The  flames  of  the  explosion  extended  in  the  main  entry  and 
in  tlie  air-course  to  the  respective  rock-dust  barriers,  which  were  placed  at  points  550  feet  from 
the  outside  of  the  mine  or  700  feet  from  the  origin  in  each  ca,se.  The  barriers  in  each  case 
operated,  and  flame  was  not  communicated  to  the  pure  coal-dust  zones  beyond  or  outby  the 
barriers. 

"  The  ventilating-door  in  the  second  butt  was  evidently  thrown  down  by  the  shock-wave 
from  the  cannon,  as  indicated  by  the  elapsed  time  a-s  recordcfl  on  the  chronograph.  When  the 
flame  reached  it  about  4  seconds  later,  there  had  been  sufficient  time  to  permit  the  rock-dust 


K  408  Report  of  the  Minister  of  Mines.  1915 


to  settle,  so  that  the  flame  passed  overhead  aud  ignited  the  coal-dust  beyond,  with  the  result 
that  there  was  quite  a  strong  inflammation  at  the  head  of  the  butt  entries,  suflicient  to  break 
the  track  and  throw  down  shehang. 

"  This  indicated  that  the  door-frame  had  not  been  built  with  sufficient  strength,  because, 
for  the  proper  operation  of  the  rock-dust  device,  the  frame  should  not  have  been  thrown  down 
until  reached  by  the  main  explosion.  This  was  the  ease  \\ith  the  first  left  butt  ventilating-door, 
probably  because  this  door  opened  inward.  The  barrier  surrounding  this  first  left  butt  door 
was  thrown  down  apparently  by  the  main  explosion,  although  it  is  not  perfectly  clear  from  the 
time  records  whether  it  may  not  have  been  thrown  down  by  the  explosion  which  came  around 
from  the  second  butt.  In  either  case  there  was  apparently  suflicient  rock-dust  launched  into 
the  air  to  quench  the  strong  explosion  coming  out  of  the  butt  headings. 

"  Pressures  produced  hy  the  Explosion. — The  pressures  as  recorded  by  the  different 
manometers  showed  that  the  explosion  was  light,  partly  due  to  the  dust  being  mixed,  and 
perhaps  also  due  to  the  wet  condition  of  the  mine. 

"The  maximum  pressure  at  E-1150  was  2.4  lb.;  at  E-750,  a  Bj.  ;  and  at  E-550,  0  Bb.  The 
pressures  at  E-750  and  5-50  show  the  effect  of  the  concentrated  barrier  in  extinguishing  the 
flame.  In  the  air-course  the  pressure  at  A-1150  was  1.4  lb.  and  at  A-750  1  lb.  This  latter 
pressure,  in  view  of  the  considerable  development  of  force  at  the  head  of  the  butt  entries,  is 
rather  surprising,  and  indicates  that  the  ventilating-door  barriers  in  the  butt  entries,  if  they 
did  not  stop  the  explosion  on  entering,  did  so  on  the  return  wave.  At  A-550,  outby  from  the 
box  barrier,  the  pressure  was  zero. 

"  Velocity  of  Explosion. — The  velocity  of  the  explosion  was  slow  ;  one  of  the  slowest  that 
has  been  recorded.  It  required  3.2  seconds  to  traverse  a  distance  from  the  origin  to  the  station 
at  E-11.50  in  the  entry,  a  distance  of  150  feet,  and  2.9  seconds  to  the  Station  A-1150  in  the 
air-course,  also  150  feet  from  the  origin.  The  explosion  required  6.5  seconds  to  reach  Station 
750  in  the  entry  and  5.1  seconds  to  reach  the  corresponding  station  in  the  air-course.  The 
average  velocity  of  flame  between  stations  on  the  return  air-course,  1S2  feet  per  second,  was 
greater  than  the  average  velocity  of  flame  between  stations  on  the  intake  entry,  which  was 
131  feet  per  second. 

"  Effect  of  Ventilation  Current. — It  would  not  appear  from  the  pressure  and  velocity 
records  that  the  high  velocity  of  the  air-current  had  much  influence  on  the  development  of  thp 
explosion.  About  the  only  variation  in  the  action  of  the  explosion  in  the  two  entries  was 
that  the  velocity  of  flame  on  the  return  side  was  somewhat  greater  than  that  on  the  intake  side. 
While  this  may  have  been  an  effect  of  the  ventilating  conditions,  it  was  probably  more  a 
matter  of  chance  than  an  effect  of  the  air-current,  since  the  explosion  was  so  slow. 

"  Concentrated  Barrier. — As  the  explosion  was  light,  the  concentrated  barrier  in  the  entry 
was  not  broken  up  or  injured.  The  shelves  had  dropped  until  the  supporting  chains  were  taut 
and  about  80  per  cent,  of  the  dust  had  fallen  from  them,  the  remaining  20  per  cent,  being  still 
retained  on  the  planks.  The  barrier  operated  5.44  seconds  after  the  shot  was  fired,  while  the 
flame  reached  it  about  7  seconds  after  the  shot ;  the  rock-dust  that  sifted  down  apparently 
made  a  suflicient  curtain  of  dust  to  extinguish  the  flame. 

^^  Box  Barriers. — The  box  frames  were  found  lying  on  the  floor  of  the  entry,  only  one 
being  damaged  to  any  great  extent.  The  bottom  boards  were  all  suspended  from  the  chains 
and  only  one  had  been  broken.  All  the  dust  had  fallen  from  the  boards,  which  were  supported 
at  a  tilted  position.  The  boxes  operated  after  4.9  seconds,  while  the  flame  reached  the  boxes 
about  5.5  seconds  after  the  shot.     The  rock-dust  was  well  distributed  along  the  air-course. 
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"  Bock-dust  Stoppinff. — The  record  indicated  that  this  .stopping  had  been  blown  down  at 
least  partially  when  struck  by  the  shock-wave  from  the  igniting  shot  at  a  period  of  0.473 
second  after  the  shot.  The  stopping  was  probably  built  unnecessarily  light.  It  operated 
effectiveU',  for  no  tlame  passed  it. 

"  Rock-duft-protecled  VentUating-doors. — The  door  in  No.  2  butt  had  been  thrown  down 
by  the  shock -wave  at  period  0.429,  while  flame  reached  this  point,  it  is  estimated,  after  a 
period  of  about  4  seconds.  The  dust  compartment  of  No.  1  left  door  fell,  according  to  the 
time  of  rupture  of  the  wires,  after  a  period  of  4.9  seconds,  the  flame  reaching  this  point 
possibly  a  little  before. 

"It  is  probable  that  the  flame  passed  into  No.  2  butt  over  the  dust-pile,  which  had  fallen 
possibly  enough  in  advance  so  that  much  of  the  dust  in  the  air  had  settled.  The  flame  may 
or  may  not  have  passed  through  No.  1  butt  barrier. 

"  The  woodwork  of  both  doors  had  been  broken  to  fragments  by  the  return  wave  from 
the  butts  and  the  fragments  thrown  out  to  the  air-course,  and  lay  in  that  heading  both  outby 
and  a  short  distance  iuby  from  the  butt  heading. 

"  The  failure  of  No.  2  butt  door  was  undoubtedly  due  to  the  frame  being  braced  too  lightly. 
It  should  not  have  gone  out  with  the  shock-wave.  Also  it  would  have  been  better  to  hang 
some  of  the  boards  from  the  roof  by  chains,  as  in  the  case  of  the  box  barriers,  in  order  to 
retain  some  of  the  dust  for  delayed  flame. 

"  Taffanel  Barriers. — All  but  one  shelf  of  the  Taflfanel  barrier  in  the  mine  cntrj-  were 
thrown  down  by  the  explosion.  All  the  shelves  of  the  Taffanel  barrier  in  the  air-course 
remained  in  place,  and  about  two-thirds  of  the  rock-dust  was  still  on  the  shelves.  Owing  to 
the  concentrated  barrier  and  box  barrier  having  stopped  the  flame,  the  Taffanel  barriers  were 
not  brought  into  action. 

"  Conclusions. — Tlie  results  are  valuable  as  showing  the  effectiveness  of  the  concentrated 
barrier  and  the  box  barrier  in  a  weak  explosion.  Their  method  of  operation  permits  a  surer 
and  more  effective  scattering  of  the  dust  than  does  the  open-shelf  type  of  barrier,  in  which 
the  amount  of  dust  blown  off  the  shelves  depends  upon  the  strength  of  the  air-current.  In  a 
weak  explosion  the  amount  blown  off  might  be  too  small  to  quench  the  flame  effectively." 

On  Saturday,  the  13th,  through  the  courtesy  of  Harry  J.  Lewis,  Civil  and  Mining  Engi- 
neer, I  had  the  pleasure  of  visiting  the  new  plant  and  mine  of  the  Crucible  Steel  Company  at 
Crucible,  on  the  Monongahela  river,  seventy  miles  south  of  Pittsburg,  Pa. 

This  property  is  situated  on  the  bank  of  the  river ;  the  seam  is  reached  b}-  two  shafts. 
one  for  railroad  shipments  and  one  for  river  shipments.  The  shafts  are  180  feet  in  depth  ; 
during  sinking  and  development  around  the  shafts  large  feeders  of  water  were  encountered, 
and  at  the  time  of  my  visit  the  pumps  were  handling  about  2,000  gallons  a  minute.  As  the 
development  extended  away  from  the  shaft-bottoms  and  the  ri\er,  the  water-zone  was  passed, 
and  as  the  life  of  the  property  has  been  estimated  at  fifty  years,  it  was  deemed  advisable  by 
the  owners  to  make  some  effort  to  control  the  water  in  the  shafts  and  shaft-bottoms. 

The  plan  finallv  decided  upon  was  to  line  the  shafts — which  are  rectangular  in  shape — 
with  reinforced  concrete  and  also  to  put  in  a  circular  lining  of  reinforced  concrete  in  all  six 
openings  leading  from  the  shafts,  extending  out  beyond  the  water-bearing  zone,  a  distance  of 
nearly  600  feet  in  all. 

This  concrete  lining  is  at  no  place  less  than  2.5  feet  in  thickness ;  at  the  time  of  my  visit 
the  inverts  and  sides  were  nearly  completed,  lea\-ing  the  upper  or  roof  part  to  complete.  It 
was  proposed  to  gather  and  control  the  water  through  this  by  means  of  pipes,  and  after 
completing  the  roof  section,  to  force  a  cement  grout  under  high  pressure  into  the  openings. 
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and  by  this  cementation  process  finally  seal  off  the  water.  The  extent  of  this  work  marks  it 
as  one  of  the  largest  undertakings  of  its  kind  in  the  coal-mining  industry  of  the  United  States, 
and  the  work  is  being  watched  with  much  interest  by  the  mining  men  in  that  section  of  the 
country. 

Summary. 

The  meeting  of  the  Institute,  the  papers  read,  addresses  delivered,  and  the  general 
discussion  evoked,  brought  out  much  useful  information  to  those  present  and  should  be 
productive  of  much  good. 

The  experiments  of  the  Bureau  of  Mines  with  coal-dust  brought  home  to  those  present  an 
added  sense  of  the  dangers  of  coal-dust  as  a  propagating  agent  in  a  mine  explosion. 

Experiments  at  Bruceton  by  the  United  States  Bureau  of  Mines  and  at  Eskmeals  by  the 
British  Home  Office  would  indicate  that  stone-dust  may  become  an  important  factor  in  the 
control  of  mine  explosions. 

The  Taffanel  and  Rice  barriers  are  specially  designed  to  control  and  check  an  explosion 
after  its  initiation,  whilst  the  distribution  of  stone-dust  in  sufficient  quantities  over  the  entire 
area  of  the  mine  is  intended  to  prevent  the  initiation. 

Neither  of  these  systems  can  yet  be  said  to  be  perfected.  The  barrier  system,  operated 
through  zones  in  a  large  mine,  would  appear  to  be  attended  with. some  difficulty  in  maintaining 
such  barriers  at  every  avenue  of  possible  escape  from  the  unknown  initial  point,  and  then  it  is 
only  a  measure  of  lessening  the  effect  of  the  explosion  after  it  has  been  initiated. 

The  general  application  of  stone-dust  has  the  advantage,  inasmuch  as  it  aims  at  rendering 
the  coal-dust  of  the  mine  inert  and  unable  to  support  combustion  even  at  the  initial  point  of 
disturbance  in  the  mine  atmosphere.  This  method  also  has  its  opponents,  claims  being  made 
that  the  application  of  the  general  stone-dusting  process  will,  through  the  effect  of  the  dust  on 
the  lungs  of  the  mine-worker,  kill  more  men  by  slow  process  than  are  now  killed  hy  our  mine 
explosions. 

In  any  event,  the  very  small  quantity  of  coal-dust  required  to  propagate  an  explosion 
throughout  a  mine  once  initiated,  as  demonstrated  in  Test  120  at  Bruceton — namely,  J  oz.  a 
cubic  foot  of  entr3'-space — and  also  by  the  recent  tests  in  Wales  following  the  Seughenydd 
explosion,  where  it  is  estimated  that  in  the  Welsh  bituminous  mines  sufficient  coal-dust  is 
deposited  in  two  and  a  half  days  to  exceed  the  amount  calculated  by  Professor  Taffanel  to  be 
necessary  to  propagate  an  explosion  throughout  a  mine,  indicates  that  the  question  of 
controlling  and  preventing  coal-dust  explosions  in  our  mines  is  one  that  is  surrounded  by  many 
difficulties,  and  presents  a  large  field,  offering  many  opportunities  for  scientific  research. 

I  would,  however,  urge  upon  those  engaged  in  the  actual  operation  of  our  coal-mines  the 
necessity  for  exercising  care  to  prevent  accumulations  of  coal-dust,  to  maintain  strict  discipline 
in  the  mine,  refusing  to  fire  shots  in  the  presence  of  dust  or  to  fire  shots  that  are  not  properly 
prepared  or  require  an  excessive  charge  of  explosives,  preventing  workmen  from  entering  anv 
place  where  explosive  gas  exists,  or  withdrawing  workmen  if  found  working  in  the  presence  of 
explosive  gas,  and  thus  minimize  the  chances  of  an  initial  disturbance  in  the  mine  atmosphere. 

I  would  again  urge  the  necessity  of  our  Federal  Government  providing  a  Testing  Station 
in  Canada,  where  tests  of  the  coal-dust  from  our  various  fields  may  be  made,  and  also  afiord 
facilities  for  sampling  our  mine  atmospheres  from  time  to  time. 

I  have  to  thank,  for  courtesies  extended,  the  Bituminous  Inspection  staff  of  the  State  of 
Pennsylvania ;  the  staff  of  the  United  States  Bureau  of  Mines ;  H.  H.  Morris  and  H.  E. 
Metcalf,  of  the  Draeger  Oxygen  Apparatus  Company ;  and  Harry  J.  Lewis,  of  Pittsburg. 
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List  of  Certificates  of  Competency  in  Mine-rescue  Work  issued  during  1914. 


Jan. 


Mav 


June 


July 


■26th  Newton,  John   

2Hth  Devlin,  Henry 

'26th  Graham,  Thomas    . . , 

•26th  Stewart.  John  1) 

26th  Stobbart,  Jacob 

■26th  Morton,  Robert 

26th  Weeks,  John 

26th  McGuckie,  John 

26lh  Neave,  William 

26th  Yarrow,  (ieorge 

26th  Radclitfe,  Joseph    . . 
26th  Beck,  Alexander  ... 

26th  Perry,  .lames 

26th  Bradshaw,  George . 
26th  Coomb,  Alexander. . 

26lh  j  Seggie,  Robert 

26th|Je.i,son,  James 

26th  (Juinness,  Matthew . 

oth  TuUy,  Matthew 

5th  TuUy,  Thomas 

5th  Martin,  Henry 

5th  Ainbworth,  Edward 

1st  Moore.   William  H. 

1st  McArthur,  William 

1st  Wallbank,  John  W. 

1st  Dickenson,  Cliflord. 

IstjBarton,  Jo.seph 

1st  Hamilton.  Robert  . . 


Aug. 

n 

Sept. 


1st 
Isl 
1st 
1st 
1st 
1st 
1st 


1st 
Ist 
1st 
1st 


Jardine,  Alfred 

Hemer,  Herbert 

Parkinson,  Tliomas  .  .    . . 

Freeman,  Henry  N 

Hamilton,  John 

Reid,  Robert 

Gray,  George 

1st  [Williams,  Watkin 

1st; Carson,  George 

1st  Tipton,   William  C 

Dickson,  James 

Knowles,  .James  E 

Hesketh,  Edward 

Miscisco,  Nicholas 

Ist'McLaehlan,  James 

1st  Watkins,  William 

1st  Wilson,  Daniel  R 

l»t  Clarke,  William  G 

1st  Griffiths,  Jolin , 

1st  Corlett,  William  D 

1st  Bell,  John 

Ist  Poxon,  Samuel , 

lst| Duncan,  James 

IstjMcCourt,  John . . . 

l8t|Teahan,  Denis 

1st  Monks,  John   

l.st'  Arbnckle,  .John 

1st  Beveridge,  James 

1st  Johnstone,  Robert  .... 
Ist! Martin,  David  (Jr.)  ... 
IstjCrichton,  Robert .    ... 
1st  Sherwin,  Edward  . 

Ist  Hunter,  William 

1st  Kinsman,  .Mexander  D. 

Ist.Caufiehl,  Edward 

Ist  Caufield,  Bernard  ...    . 
IstlGregory,  William 


Nanaimo. .  . . 

103 

«     .... 

104 

ti          .... 

105 

//     .... 

106 

„     

107 

„     

108 

„     

109 

„     

110 

tt          ... 

111 

n               .... 

112 

It               .... 

11.3 

//      .... 

114 

„      

115 

II               .... 

116 

II               .  .  .  . 

117 

II               ... 

118 

II               ... 

119 

II               .  .  .  . 

120 

Fcrnie  ... 

121 

II           .  .  .  . 

122 

„           

123 

„     

124 

Nanaimo 

125 

11          .  .  .  . 

126 

II 

127 

II           .  .  .  . 

128 

II          .  .  .  . 

129 

//     .  .  .  . 

130 

-(     .  .  .  . 

•     131 

„     

1.32 

II           .  .  .  . 

133 

//     .  .  .  . 

134 

II 

135 

It           .  .  .  . 

136 

II          ... 

137 

II 

138 

„          

139 

II 

140 

II 

1  141 

II 

142 

Fernie  . . . 

143 

II 

144 

II          ... 

145 

//     ... 

146 

./ 

147 

//     ... 

148 

II 

149 

It          ... 

150 

It           ... 

151 

II           . . 

1.52 

",t           '.'.'. 

154 

It 

155 

It 

156 

II 

167 

It          ... 

158 

II 

1.59 

11           ... 

160 

,1 

161 

11 

102 

II 

163 

II 

164 

It           ... 

165 

// 

166 

It          .    . 
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List  op  Certificates  of  Competency. — Concluded. 


Date. 


Xanie. 


Station. 


No. 


Oct. 


Nov. 


Dec. 


1st 
1st 
1st 
1st 
1st 
1st 
1st 
Isl 
1st 
1st 
1st 
1st 
1st 
1st 
1st 
1st 
1st 
1st 
1st 
Isl 
1st 
1st 
1st 
1st 
1st 
1st 
1st 
1st 
12th 
12th 
I2th 
12th 


Shelledy.  Rowland  B. 
Cullinana,  .Tames. . . . 
U'Biieu,  Melbourne  .  . 
Harrison,  AUiert  E... 
Montgomery,  Edgar. . 

Murphy,  David 

.Stephens,  Roy 

Kilburn,  Heorge   

Roberts,  Thonia.s  D. . . 

Barnes,  .Tames 

Crosscombe,  James . . . 

Brown,  Edward 

Kridgeman.  George... 
Lindsay,  William  .  . . . 

Foran,  John     

Hawkins,  .Tohn 

Jackson,  Thomas  R. . . 

Rowan,  A\ex   

Green,  Francis 

Ximnio,  .Tames 

Touhey,  .James 

Spruston,  Robert  L. . . 

Ball,  Benjamin 

Hej'es,  Edward 

Cunliffe,  Thomas   . . .  . 

Frew,  Andrew 

Mason,  Joseph 

Phillips,  Thomas 

Whitehouse,  William. 

Littler,  Matthew 

McLean,  Michael 

Bavbutt,  Thomas 


Feniie     

168 

" 

169 

170 

n 

171 

It 

17-2 

» 

173 

n 

174 

„ 

175 

ft 

176 

It 

177 

It 

178 

It 

179 

„ 

180 

It 

181 

It 

182 

„ 

183 

Nanaimo 

184 

" 

185 
186 

» 

187 

Fernie 

188 

n 

189 

„ 

190 

It 

191 

II 

192 

II 

193 

It 

194 

„ 

195 

It 

196 

„ 

197 

„ 

198 

It 



199 

Nanaimo  Mixe-kescue  Station. 

The  following  is  the  report  of  J.  D.  Stewart,  Instructor  at  the  Mine-rescue  Station, 
Nanaimo,  for  the  year  ending  December  31st,  1914  : — 

This  station  was  erected  by  the  Provincial  Government  in  the  early  part  of  the  year  1913, 
and  was  taken  over  by  the  Department  of  Mines  in  August  of  the  same  year. 

It  is  situated  on  Farquhar  street  in  Xanaimo,  close  to  the  No.  1  shaft  of  the  Western 
Fuel  Company.  It  is  about  seventy  miles  by  rail  or  water  from  the  mines  of  the  Canadian 
Collieries  (Dunsmuir),  Limited,  in  the  Comox  District,  seven  miles  from  that  Company's  mines 
at  Extension,  six  miles  from  the  mine  of  the  Pacific  Coast  Coal  Company  at  South  Wellington, 
five  miles  from  the  Reserve  mine  of  the  Western  Fuel  Company,  and  two  miles  and  a  half 
from  the  mine  of  the  Vancouver  Nanaimo  Coal  Company  at  East  Wellington. 

The  building  is  a  wooden  structure,  30  x  60  feet,  with  corrugated-iron  sides  and  roof  and 
concrete  foundation  and  basement,  hard-finished  inside,  and  containing  a  laage  work-room  with 
cases  for  storing  apparatus,  office  for  District  Inspectors,  dressing-room,  a  large  and  up-to-date 
training-room,  and  a  store-room. 

The  station  is  equipped  with  the  Draeger  mouth-breathing  type  of  apparatus  of  the  1911 
model. 

The  equipment  on  hand  at  the  present  time  is  as  follows :  Eight  2-hour  Draeger  machines : 
four  i-hour  Draeger  machines ;  twelve  storage-cylinders ;  twelve  2-hour  cylinders  ;  twelve 
|-hour  cylinders  ;    306  2-hour  cartridges  ;   392  1-hour  cartridges  ;  112  i-hour  cartridges  ;  two 
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pulmotors  with  tanks  ;  two  oxygen  refiUing-punips  ;  nine  full  oxygen  cylinders  ;  one  oxygen 
stretcher  ;  three  spai-e  valves  for  the  2-hour  machine  ;  two  spare  pulmotor  reducing-valves  ; 
four  spare  brejithing-bags  of  the  1911  model  for  the  2-hour  machine  ;  six  Caeg  electric  safety- 
lamps  ;  twelve  accumulators ;  six  small  Draeger  electric  lamps  ;  twelve  Mullur  Porox  accumu- 
lators :  sLx  canaries  for  gas-testing  purposes  ;  also  a  number  of  spare  pai-ts  foi'  the  apparatus 
and  a  full  ecpiipmont  of  tools  for  repair- work. 

On  January  1st,  1914,  there  were  on  hand  314  No.  1  cartridges  and  116  Xo.  2  cartridge-s. 
During  the  early  part  of  the  year  there  was  a  shipment  of  300  No.  1  cartridges  and  200  No.  2 
cartridges  received  from  the  Draeger  Oxygen  Apparatus  Company,  Pittsburg,  making  a  total 
of  614  No.  1  cartridges  and  316  No.  2  cartridges. 

During  the  early  part  of  the  year  the  Western  Fuel  Company  and  the  Vancouver-Nanaimo 
Coal  Company  took  a  very  active  part  in  mine-rescue  work. 

During  the  latter  part  of  the  year  after  the  war  broke  out,  as  most  of  our  supplies  come 
from  Germany  and  are  now  unobtainable,  we  were  forced  to  suspend  trainitig,  so  as  to  conserve 
our  supplies  for  use  in  any  case  of  emergency  that  might  take  place. 

The  Western  Fuel  Company  had  a  large  number  of  its  workmen  and  officials  trained  in 
rescue-work  in  its  own  station.  These  obtained  certificates  of  competency  from  the  company, 
and,  on  the  advice  of  Chief  Inspector  Graham,  twenty  of  the  workmen  took  a  course  in  the 
Government  station,  thus  obtaining  Government  certificates  as  well. 

The  Vancouver-Nanaimo  Coal  Company  has  sixteen  fully  trained  men  in  this  work,  all 
having  obtained  certificates  at  the  Government  station.  There  is  great  credit  due  this  Com- 
pany for  the  interest  shown  in  this  work. 

The  Canadian  Collieries  and  the  Pacific  Coast  Coal  Mines,  I  am  sorry  to  say,  have  not 
taken  the  interest  in  this  work  that  they  should  have  done,  as  not  one  of  the  above  companies' 
men  have  taken  a  course  at  this  station. 

Forty  certificates  of  competency  were  issued  to  the  following  candidates  : — 

Thomas  Graham,  Chief  Inspector  of  Mines  ;  John  Newton,  Inspector  of  Mines  ;  Henry 
Devlin,  Inspector  of  Mines;  John  D.  Stewart,  Instructor,  Mine-rescue  Station. 

Wesler7i  Fuel  Company. — Thos.  R.  Jackson,  Geo.  Bradshaw,  George  Yarrow,  James  AV. 
Jamieson,  James  Perry,  Jacob  Stobbart,  Robert  Morton,  Robert  Seggie,  John  Walbank,  James 
Nimmo,  Matthew  Gunniss,  John  McGuckie,  William  Neave,  Alexander  Heck,  Joseph  Katclifi'c, 
John  Weeks,  Alexander  Coombs,  Thomas  Parkinson,  Francis  Green,  and  Alexander  Rowan 

Vancouver-Xanahno  Coal  Company. — H.  N.  Freeman,  James  Dickson,  Herbert  Hemer, 
John  McArthur,  Clifford  Dickinson,  William  H.  Moore,  John  Hamilton,  Joseph  Barton,  Robert 
Reid,  George  Gray,  James  Knowles,  William  Tipton,  Albert  Jardine,  George  Carson,  Watkin 
Williams,  and  Robert  Hamilton. 

Following  is  the  amount  of  oxygen  and  cartridges  used  in  training :  2,842  cubic  feet 
oxygen;  227  No.  1  cartridges  ;  10  No.  2  cartridges  ;  an  average  consumption  of  six  cartridges 
and  71  cubic  feet  of  oxygen  a  man,  at  an  average  cost  to  the  man  of  iJtlO.  15. 

Sixteen  of  these  men  received  a  full  course  of  ten  sessions  of  two  hours  each,  at  an  average 
cost  of  S16..50  a  man,  the  remaining  twenty-four  receiving  only  two  sessions  of  two  hours  each. 

An  apparatus  has  recently  been  installed  in  the  station  for  charging  electric  lamps,  at  a 
cost  of  .?  14. 10. 
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Expenses  fvr  the  Year  for  the  Upkeep  of  the  Station. 

Fuel S     49  25 

Electric  light 9  90 

Gas 6  60 

Telephone  and  tolls 67  50 

Water  (September,  1913,  to  December,  1914) 15  50 

Total a  148  75 

Supplies. 

2,842  cubic  feet  oxygen  @  5  cents .?  1 42  10 

Repairs  to  pulmotor  and  oxygen-pumps 11  50 

4  breathing  bags    74  00 

1  volt-meter 2  75 

Sulphuric  acid 5  50 

4  sacks  cement 3  85 

h  yard  gravel 1  50 

Cotton  for  stretcher 2  00 

4  gallons  varnish 10  00 

i  gallon  turpentine 75 

1  varnish-brush 1  00 

2  tins  Brilliant  Shine 50 

2  tins  black  enamel 50 

1   small  brush 25 

15  Ih.  lawn-seed 3  75 

1   lawn-mower 8  00 

1  pair  lawn-clippers 1    25 

100  feet  garden  hose 1 8  00 

200  feet  lumber  1x12  (rough) 3  00 

10  lb.  wire  nails    50 

Pliei-s 50 

Paint 40 

Bird-cages 4  35 

Bird-seed 1  50 

3  cuspidors 1  50 

3  boxes  W.S.  soap 75 

4J  bars  Castile  soap 1  25 

1  broom 60 

1  tin  vaseline 1   50 

Total 6  303  05 

Expressage,  freight,  and  cartage  on  supplies,  etc.,  to  and  from  the  station,  $99.37. 

First-aid  Work. 
The  following  is  the  report  of  Dudley  Michell,  Instructor  in  First-aid  Work  : — 
I  have  the  honour  to  submit  herewith  my  first  report  on  the  work  of  organizing   "first- 
aid  "  centres  and  of  training  persons  in  the  use  of  mine-rescue  apparatus  in  the  various 
metalliferous  mines  of  the  Province. 

Commencing  my  duties  on  May  22nd  in  Victoria,  I  first  attended  the  meeting  of  the 
Western  Branch  of  the  Canadian  Mining  Institute  in  Xelson  on  May  28th  last,  where  I  met 
several  of  the  mine  managers,  and  laid  before  them  the  proposed  policy  of  the  Mines 
Department. 

The  following  is  the  result  obtained  in  the  work  of  organizing  "  first-aid  "  centres  in  the 
West  Kootenay  and  Boundary  Districts  ;  altogether  there  were  ten  classes  formed,  distributed 
as  follows  :     Rossland,  2  ;    Phoenix,  2  ;    Mother  Lode,  Greenwood,   1 ;   Bluebell,  Riondel,  1 ; 
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Silver  King,  Nelson,  1 ;  Ainsworth,  2 ;  ,Volhj  Gibson  (near  Nelson),  1  ;  total,  10.  These 
classes  in  each  case  were  taught  by  duly  qualified  medical  men.  Classes  were  also  taught  at 
the  Mother  Lode  and  Queen  mines  on  Sheep  creek. 

While  these  various  first-aid  centres  have  been  formed  in  this  district,  several  of  the 
classes  came  to  a  temporary  ending  owing  to  the  effect  of  the  present  war  closing  down  several 
mines. 

In  the  East  Kootenay  Disti-ict  a  first-aid  class  was  formed  at  the  Su/lirnn  mine  of  the 
Consolidated  Mining  and  Smelting  Company  of  Canada. 

On  the  Coast  a  class  was  formed  at  the  Anyox  mine  of  the  Granby  Con-solidated  Mining, 
Smelting,  and  Power  Company  ;  also  two  classes  wore  organized  at  the  Marble  ]Uuj  mine  of 
the  Tacoma  Steel  Compan}',  Vananda. 

Arrangements  were  made  between  the  doctors  and  mine  managers  of  Sihcrton  anrl 
Sandon  for  the  formation  of  first-aid  classes  when  the  mines  resume  operations. 

Tliis  new  undertaking  has  been  looked  upon  (except  in  one  or  two  instances)  in  a  very 
favourable  manner  by  mine  operators,  doctors,  and  all  who  supervise  labour,  and  T  have  been 
assured  by  several  mine  managers  that  they  will  do  their  utmost  to  contiinie  the  work. 

It  has  been  proven  in  the  small  mines  situated  long  di.stances  from  town  that  the  result 
obtained  by  a  person  lecturing  does  not  meet  with  success,  owing  in  most  part  to  the  large 
percentage  of  persons  unable  to  properly  speak  and  understand  English,  and  the  remaining 
number  of  men  do  not  seem  to  care  about  their  leisure  hours  being  taken  up  with  first-aid 
lectures,  in  the  only  available  place  they  have  for  recreation — the  bunk-house — where  thev 
wish  to  read,  write,  etc. 

I  may  add  that  during  my  visit  to  the  various  mining  camps,  and  meeting  several  Miners' 
Union  officials  and  others,  they  made  very  plain  their  desire  to  have  action  taken  to  provide  a 
law  in  metalliferous  mines,  the  .same  as  in  the  coal-mines  of  this  Province,  with  regard  to 
shiftbosses  and  others  in  charge  of  labour  having  to  undergo  a  course  of  training,  and  be 
qualified  and  certified  to  render  first  aid  in  case  of  an  accident  happening. 

The  following  is  a  detailed  list  of  "  first-aid  "  classes  formed,  location,  and  attendance : — 


Ixjcation  of  Class. 


Rossland 

Phoenix 

Alothtr  Lode,  Greenwood 

Silver  Kinr),  Nelsou 

Bluehel/,  Riondel 

Molly  Gibson,  Nelson  . . . 

Ainsworth 

Sullivan,  Kimberley 

Anyox 

Vananda 


No.  of  Classes. 


Doctor's  Name. 


Drs.  Coffin  and  Chandler 

/(  Ritchie  and  Millar. 

Dr.   Maclean 

fi    V'igneaux 

n    Devlin 

If     Borden 

n    Hartin 

II    Green 

II    Cloud 

//    Marlett 


Attendance, 
First  Lecture. 


82 
4.3 

(;-2 

.SI 
.")2 

:).". 
71 
•29 
.18 
38 


Mine-rescue    Work. 

During  my  trip  I  also  trained  sixteen  officials  and  men  of  the  Consolidated  Mining  and 
Smelting  Company  of  Canada  in  the  use  and  care  of  mine-rescue  breathing  apparatus  and 
pulmotor  at  the  company's  mine-rescue  station  at  Rossland.  This  company  has  a  small  but 
complete  smoke-room  as  well  as  training  in  actual  powder-fumes  underground. 
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It  is  pleasing  to  know  that  practically  everv  official  at  Rossland  (where  age  permits),  both 
underground  and  on  the  surface,  is  the  holder  of  a  certificate  of  competenc}'  in  both  "  mine- 
rescue  work  "  and  in  "  first  aid." 

The  following  is  the  list  of  mine-rescue  apparatus  maintained  around  the  various 
metalliferous  mines : — 


Company. 

Place. 

Type. 

Class. 

Number. 

Pulmotors. 

Consohdated  M.  &  S.  Co.  of  Canada 

It                         II                        .... 

Rossland 

Ainsw'orth 

Sidlivtxn, 

"Proto" 

Draeger 

11 

2  hours 
•2      1, 
2      ,/ 

1  hour 
i  hour 

4 

2 

2 

1 

2 

//                          //                        

Granby  Consolidated  M.,  S.  &  P.  Co 

//                          II                        

Britannia  ilining  &  S.  Co 

Silver  King 

Trail  smelter. .  . . 

Phoenix 

Anyox   

Britannia  Beach . 

3 
3 
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INSPECTION    OF    METALLIFEROUS    MINES. 


WEST  KOOTENAY  AND  BOUNDARY  DISTRICTS. 
Report  of  James  McGregor,  Inspector. 

I  have  the  honour  to  submit  my  annual  report  as  Inspector  of  Metalliferous  Mines  for 
West  Kootenay  and  Boundary  Districts  for  the  year  1914. 

RossLASD  District. 

The  principal  mines  operating  in  this  district  are  at  Rossland  ;  these  have  been  operated 
continuously  during  the  year  with  an  increased  output  from  most  of  them  ;  developing  and 
exploration  work  has  been  carried  forward  on  a  very  large  scale  and  many  permanent  improve- 
ments eflfected. 

I  may  mention  that  the  large  ore-pockets  in  the  Centre  Star  shaft,  one  of  the  main  hoisting- 
shafts,  which  were  built  of  timber,  are  being  replaced  by  concrete,  as  are  also  the  shaft  timbers. 
I  understand  it  is  the  intention  of  the  management  to  replace  all  the  shaft  timbers  by  concrete. 

Wliile  the  mines  in  this  district  have  not  greatly  increased  in  depth  during  the  year,  the 
workings  have  been  greatly  extended.  At  the  present  time  there  are  twelve  separate  electric 
haulage-lines  in  the  Centre  Star  and  War  Eagle  mines.  These  mines  have  a  total  of  about 
sixty  miles  of  underground  workings. 

Upon  the  several  inspections  I  have  made  of  these  mines  during  the  year  I  have  found  the 
machinerv,  ropes,  cages,  skips,  and  safety-catches  in  good  condition,  and  the  ventilation  very 
good. 

The  system  of  timbering  is,  as  usual,  the  "square-set,"  all  the  timbers  being  framed  on 
the  surface  by  machinery.  Large  quantities  are  necessary  to  square-set  nearly  all  stopes.  I 
have  always  found  it  carefully  placed.  Powder  is  thawed  and  handled  with  care ;  when 
thawing  is  necessary  it  is  closelv  watched.  I  learned  upon  my  last  inspection  that  most  of  the 
larger  mines  are  now  using  low-freezing  powder.  In  eveiy  respect  I  have  found  the  manage- 
ment showing  a  desire  to  conform  to  the  requirements  of  the  "  Metalliferous  Mines  Inspection 

Act." 

Slocan  District. 

For  the  first  seven  months  of  this  year  there  was  a  marked  improvement  in  mining  in  this 
district  over  the  previous  year  ;  several  of  the  shipping  mines  had  increased  their  output  and 
enlarged  their  forces  on  developing-work,  in  many  instances  meeting  with  success. 

Early  in  August,  owing  to  the  unsettled  state  of  the  silver  and  lead  markets,  many  of  the 
larger  mines  ceased  shipping,  except  that  a  few  of  them  continued  to  ship  the  zinc  concentrates. 
At  present  some  of  the  smaller  mines  are  shipping  in  a  limited  way,  but  the  larger  producers 
have  ceased.  The  majority  of  the  mines  still  continue  developing,  but  with  a  greatly  reduced 
force.  Upon  my  inspections  of  the  several  mines  of  this  district  I  have  found  them  very  well 
kept,  the  travelling-ways  clear  and  well  timberetl,  and  ventilation  fairly  good.  In  all  respects 
the  "Metalliferous  ilines  Inspection  Act"  is  beipg  conformed  to  both  below  and  above  ground. 
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AixswoETii  District. 

This  district  produces  the  same  metals  as  do  the  mines  in  the  Slocan  District ;  consequently, 
early  in  Aufjust,  for  the  same  cause,  the  majority  of  the  larger  mines  closed  down  and  remain 
closed.     A  few  of  the  smaller  properties  are  doing  development-work  on  a  small  scale. 

Upon  inspection  I  have  found  the  mines  of  this  district  very  well  attended  to ;  timbering 
well  done  ;  powder  carefully  thawed  and  handled  ;  and  the  "  Metalliferous  Mines  Inspection 
Act  "  generally  being  observed. 

Lardeau  District. 

The  number  of  shipping  mines  in  this  district  has  not  increased  during  the  j-ear.  Pros- 
pecting and  developing  have  been  active  and  continue  with  good  results. 

Nelson  District. 

Mining  in  this  District  has  suffered  in  like  manner  as  to  the  north,  owing  to  the  low  price 
of  metals  and  general  depression  which  has  existed  for  the  last  half-year. 

There  was  a  very  promising  outlook  for  this  district  during  the  first  half  of  the  year, 
several  properties  shipping  and  many  developing  with  promising  results.  At  present  mining- 
work  consists  mainly  of  development.  In  making  inspections  I  have  found  these  mines  in 
good  condition. 

Ymir  District. 

There  has  not  been  any  change  in  the  mining  situation  in  this  district  during  the  year. 
The  principal  work  being  carried  on  at  present  consists  of  developing  and  prospecting. 

Sheep  Creek. 

The  principal  mines  in  this  district  are  gold-producers  which  have  worked  continuously 
duruig  the  year.     The  few  silver-lead  mines  have  also  operated  almost  continuously. 

I  have  found  upon  inspection  the  requirements  of  the  "  Metalliferous  Mines  Inspection 
Act "  very  well  carried  out  in  every  respect. 

Boundary  District. 

In  this  district  the  mines  operated  to  their  full  capacity  during  the  first  seven  months  of 
the  year,  with  nearly  as  large  an  output  as  during  the  previous  year.  Much  development- 
work  also  had  been  in  progress  during  that  time  with  promising  results. 

About  August  8th  the  Gi-anby  Company's  mines  and  smelter  closed  ;  about  August  20th 
the  British  Columbia  Copper  Company's  mines  and  smelter  also  closed,  and  have  remained 
closed.  On  December  1st  the  Granby  Company  again  began  operating,  and  now  the  output  is 
about  up  to  normal. 

Upon  inspection  I  have  found  attention  given  to  the  requirements  of  the  "  Metalliferous 
Mines  Inspection  Act "  ;  .special  vigUance  is  exercised  in  scaling  the  backs  and  walls  of  the 
large  open  stopes  and  travelling-ways  which  exist  in  these  mines. 

Thawing  and  transporting  of  explosives  has  received  a  great  deal  of  thought,  as  large 
quantities  are  required  in  the  mines  of  this  district.  The  quantity  used  daily  in  the  Granby 
mine  alone,  when  running  full,  is  about  H  tons. 

The  only  gold-producing  property  in  this  District  has  operated  continuously  during  the 
year.  Upon  inspection  I  have  found  the  mine  in  safe  condition,  the  "Metalliferous  Mines 
Inspection  Act  "  being  complied  with. 
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SIMILKAMEEN  INSPECTION  DISTIUCT. 
Repokt  of  Kobert  Str.\cii.\n',  Inspector. 

I  have  the  honour  to  submit  my  annual  report  as  Inspector  of  Metalliferous  Mine.s  for 
the  Siniilkameen  District  during  the  year  ending  December  .31st,  1914. 

The  principal  metalliferous  mine  in  the  district  is  the  Xickel  Plate,  owned  by  the  Hedley 
Gold  Mining  Company,  and  situated  at  the  top  of  Nickel  Plate  mountain,  or  nearly  4,000  feet 
above  the  town  of  Hedley. 

During  ray  inspection  of  the  mine  T  have  alwavs  found  the  "  Inspection  of  Metalliferous 
Mines  Act  "  strictly  adhered  to,  and  every  indication  points  to  the  careful  .selection  of  the 
workmen.  In  addition  to  the  Act,  special  rules  are  provided  to  give  greater  safety  to  the 
workmen.  In  spite  of  all  precautions,  I  regret  to  have  to  report  one  accident  in  this  mine 
during  the  year,  resulting  in  the  injury  of  two  workmen,  one  of  whom  died  four  days  later  as 
the  result  of  his  injuries.  This  accident,  like  the  most  of  the  accidents  reported  from  this 
mine,  was  caused. bj'  either  a  premature  blast  or  carelessness  in  using  too  short  a  fuse. 

During  the  year  a  new  cook-house  has  been  erected,  and  fitted  with  large  dining-room, 
reading-room,  and  bath-room  containing  both  hand-basins  and  shower-baths. 

The  operations  at  the  mine  are  under  the  charge  of  G.  P.  Jones,  general  manager ; 
Wm.  Sampson,  superintendent ;  and  Wallace  Knowles,  engineer. 

Dividend- Lake  View  Consolidated  Mining  Co. — This  company's  mine  is  situated  on  the 
highway  beyond  Oroville,  Wash.,  and  Peuticton,  about  a  mile  and  a  half  north  of  the  Inter- 
national Boundarv-line,  in  the  Fairview  district,  and  on  Kruger  mountain.  Only  a  \ery  small 
force  of  men  was  at  work  during  the  year,  and  this  only  worked  intermittently.  All  the  work 
seemed  to  be  well  done,  with  care  taken  to  secure  the  greatest  safety.  John  Fisher  is 
superintendent  and  John  Trainer  is  the  foreman  in  charge  of  the  mine. 


COAST  INSPECTION  DISTRICT. 
Report  of  John  Newton,  Inspector. 

I  have  the  honour  to  submit  my  annual  report  of  the  metalliferous  mines  in  my  inspectorate, 
together  with  a  list  of  accidents,  for  the  year  ending  December  31st,  1914. 

Britannia  Mining  and  Smelting  Co.,  Ltd. — J.  W.  D.  Moodie,  general  manager  ;  W.  J. 
AVyllie,  mine  superintendent.  This  company's  mine  is  situated  up  Howe  sound,  about  twenty- 
eight  miles  from  the  city  of  Vancouver,  and  is  reached  by  a  daily  steamer  service  operated  by 
the  Terminal  Steamship  Company,  of  Vancouver.  Considerable  development-work  was  done 
during  the  year,  consisting  of  drifts,  raises,  cro.sscuts,  and  so  forth. 

The  mines  are  penetrated  by  six  adit  levels,  with  varying  distances  of  from  100  to  200  feet 
between  them— namely  the  250-,  500-,  600-,  700-,  850-,  and  1,050-foot  levels— with  crosscuts 
and  raises  from  these  levels,  totalling  33,179  lineal  feet  of  workings  in  operation  throughout. 

All  the  ore  from  the  levels  above  is  run  down  stopes  to  the  1,050-foot  level,  whence  it  is 
conveyed  by  a  new  7-ton  electric  motor  to  the  crushers,  to  be  prepared  for  shipment  over  an 
aerial  tramway  to  the  Beach. 
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All  the  levels  are  in  good  order.  When  1  visited  this  mine  in  November  I  found  it  well 
ventilated  and  timbered  and  in  a  very  safe  condition. 

Texada  Island. 

The  only  producing  mine  on  this  island  is  the  Marble  Bay  mine  ;  this  has  ceased  operations 
on  all  the  levels  above  the  1,000-foot.  In  August  the  company  started  to  sink  the  main  shaft 
down  to  the  1,-iOO-foot  level,  and  was  down  to  a  depth  of  1,200  feet. 

When  I  visited  this  mine  I  found  it  well  ventilated  and  timbered  up. 

Machinery  installed. — Two  return-tubular  boilers,  one  84  and  one  96  horse-power ;  two 
Canadian  Rand  compressors,  one  10-  and  the  other  5-drill ;  one  hoist,  15x18  inches  ;  three 
Lidgerwood  hoists,  two  below  and  one  above ;  one  generator,  7  kw.  W.  Slater  is  the  mine 
foreman. 

The  Cornell,  Maud  Adams,  Copper  Queen,  and  Little  Billie  have  shut  down. 

Forbes  Mine. — This  mine  is  situated  about  five  miles  south  of  Vananda.  A  shaft  is  down 
a  distance  of  80  feet,  with  two  drifts  turned  olf  which  are  in  a  distance  of  20  feet.  Only  four 
men  are  employed.     One  small  hoist  has  been  installed. 

Kallappa  Mine. — Tliis  mine  is  situated  on  Meares  island,  in  the  Clayoquot  Mining  Di^nsion, 
on  the  west  coast  of  Vancouver  island.  It  is  opened  by  three  adits  tunnels — namely,  the  410-, 
320-,  and  200-foot — with  seven  raises  from  these  levels,  all  of  which  are  connected  one  with  the 
other,  with  the  exception  of  Nos.  6  and  7,  which  will  be  through  in  a  few  days. 

The  ventilation  of  this  mine  was  fair.  There  were  twenty-seven  men  employed,  seventeen 
below  ground  and  ten  above.  Xo  machinery  has  been  installed.  G.  McCutchen  is  the  mine 
foreman. 
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LIST  OF  ACCIDENTS  IX  METALLIFEROUS  MINES,  19U. 
Report  by  Ja.mes  McGregor,  West  Kootenay. 


No. 

Mine. 

Date. 

Name. 

Occupation. 

Details. 

1 

Rambler-Cariboo 

Jan.     10 

Kusti  Y.  Saari. 

Miner 

Drilled    into    niisseil    hole    and   was 

kiitc-a. 

2 

Le-Roi,  Rosaland 

,      20 

Frank  Isaacson 



While  riding  on  a  timber-truck  his 
foot  was  caught  against  the  pipe- 
line and  ankle  broken. 

3 

Motherlode,  Sheep  creek 

„      27 

I.  Spencer 

II       

Tripped  on  ladder  and  fell  a  short 
distance,  bruising  his  right  side. 

4 

War  Eagle,  Rossland. . . 

Feb.     11 

Pat'k  DriscoU  . 

While  hammering  on  a  wedge  to 
loosen  a  drill  a  piece  of  steel  flew 
into  his  right  eye,  causing  him  to 
lose  the  sight  of  that  eye. 

5 

Graoby,  Phoenix 

n         19 

Carl  Franson . . 

Back  brake- 
[man 

Two  fingers  of  right  hand  fractured 
when  car-door  closed  on  it. 

6 

Granby ,  Phoenix 

Mar.    17 

I.    Rittenhouse 

Miner 

Rock  from  stope  fell  on  him,  cutting 
his  head  and  bruising  his  body. 

7 

Granby,  Phcenix 

n         IS 

B.  Bulatovitch. 

Mucker 

Rock  from  back  fell  on  him,  cutting 
his  head  and  bruising  his  bodj-  and 

legs. 

8 

Granby,  Phcenix 

,,      20 

Alfred  Thors . . 

II         

While  barring  a  rock  in  cliute  the  bar 
slipped,  throwing  him  from  platform 
into  car  ;  cut  around  left  leg  and 
bruises  on  body. 

9 

War  Eagle 

„      28 

Jos.  Pendray . . 

Timberman  . 

Fell  down  open  chute  and  was  in- 
sUntly  killed. 

10 

„      31 
„      31 

Alex.  Jordan . . 
Thos.  Edwards 

Miner 

Killed  by  premature  blast. 

11 

Jewel- Denero 

Killed  by  blast  while  going  to  assist- 
ance of  another  man  who  was  killed 
in  premature  blast. 

12 

Lo  Roi,  Rossland  

Apr.     17 

L.  De  Grangio . 

Mucker 

Slipped  on  turn-sheet  and  broke  his 
leg. 

13 

Centre  Star 

n         24 

John  Boyle. . . . 

Trammer  . . . 

While  travelling  on  electric  loco- 
motive his  head  struck  corner  of 
chute;  skull  fractured  and  died 
five  hours  later. 

14 

Graoby ,  Phcenix .    . ". . . 

„      24 

Antonio  Lippa. 

Mucker 

Rock  from  back  rolled  down  stope 
and  broke  Lippa's  leg. 

15 

Granby,  Phoenix 

n        24 

Martin  Ferri . . 

"         

Exploded  detonating-cap  with  his 
own  lamp,  causing  cuts  about  face 
and  hands  and  slightly  rupturing 
his  right  ej-e. 

16 

Rawhide 

May      1 
1 

J.  McCormick. 
T.  Pritchard  . . 

Shiftboss  . . . 
Blaster  

Found  asphyxiated  by  powder-fumes. 

17 

Rawhide 

Same  accident  as  previous  ;  asphyx- 

iated. 

18 

Motherlcxle,  Sheep  creek 

„       12 

R.  Henderson . 

Mucker 

Struck  by  steel  falling  down  raise, 
and  his  head  was  cut  and  left 
shoulder  and  side  injured. 

K  422 


Report  of  the  Minister  of  Mines. 


1915 


LIST  OF  ACCIDEXTS  IN  METALLIFEROUS  MINES,  WEST  KOOTENAY.— Coniinucrf. 


No. 


Mine. 


Date. 


19    Granbv,  Phctnix May     19 


20 


21 


22 


23 


24 


25 


26 


Granby,  Phcenix. 


Gran  by,  Phcenix. 


Granby,  Phtenix. 


Granby,  Phcenix. 


June 


Granbj',  Phienix. 


28 
29 
30 

31 

32 
33 


19 


Mother  Lode,  Greenw'd 
Motherlode,  Sheep  creek 

Standard,  Silverton 

Granby,  Phrenix 

Granby,  Phcenix 

Granb}',  Phienix 

Granby,  Phcenix 

Granby,  Phcenix 

Granby,  Phoenix 


Name. 


J.  Hendrickson 


Dan  Povich 


.\dof  Jolinson 


James  Logan. 


Amie  Rennie. 


12  E.  J.  Rowlands 


12 


13 


18 


23 


Occupation. 


Details. 


Pipeman 


Pipe  fell  on  his  thumb,  fracturing  the 
bone. 


Head  brake-  |  \\'hile   barring    ore    he   slipped   and 
[man  I     broke  liis  lower  jaw  and  loosened 
some  teeth. 


Boss  timber- 
[man 

Timberman's 
[helper 


Barman   


R.  Pavlinac  . . 


Carl  A.  Heiber 


Geo.  Munson. 


R.  Elmgren. 


Thomas  Fisher 


July      2R.  O.  Vick. 


5  Frank  Riordan. 


W.  A.  Tathani 


5  J.F.McDougall 


Miner 


Mill 

[mechanic 


Mucker . 


Miner 


Mucker-boss 


Motorman 


Shiftboss 


Went  back  to  examine  missed  hole  ; 
just  as  deceased  arrived  blast  went 
off  and  killed  him. 

Went  back  to  examine  missed  hole, 
which  exploded  just  as  he  got  to  it. 
Loss  of  left  eye  ;  injuries  to  arms, 
legs,  abd(jmen,  chest,  neck,  and 
face. 

Rennie  was  up  a  ladder  trimming  up 
slope  :  a  rock  fell  and  knocked  out 
foot  of  ladder,  causing  Rennie  to 
fall  and  injure  his  shoulder. 

While  barring  down  after  a  shot  some 
rock  fell  on  him,  causing  fractured 
left  arm,  lacerated  tongue,  and  loss 
of  four  teeth. 

Rock  from  the  face  fell  on  his  left  leg, 
breaking  it  just  above  the  ankle. 

Had  just  overhauled  compressor  and 
was  making  the  test  run  :  his  hand 
got  caught  between  cross-head  on 
piston  and  tlie  frame,  and  two 
fingers  got  mangled. 

Rock  fell  in  stope  and  crashed  his 
left  hand,  resulting  in  loss  of  one 
finger. 

A  piece  of  steel  from  a  drill  hit  him 
in  the  eye,  cutting  the  eyeball  and 
causing  painful  injury. 

While  bulldozing  in  an  open  stope  a 
rock  fell  from  the  back  and  killed 
him  instantly. 

Rock  from  back  hit  him,  causing 
double  fmcture  of  the  right  hu- 
merus, fracture  of  four  ribs,  and 
bruises  on  back  and  hip. 

Motorman  Riordan,  with  Shiftbosses 
McDougall  and  Tatham,  was  stand- 
ing on  track  near  motor,  when  the 
whole  foot-wall,  consisting  of  many 
thousands  of  tons,  caved,  burying 
them  ;  killed  instantly. 

Same  accident  as  previous  ;  instant 
death. 

Same  accident  ;    instant  death. 
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LIST  OF  ACCIDENTS  IX  METALLIFEROUS  MINES,  WEST  KOOTENAY.-CoHc/urfed. 


No. 
34 

3o 
36 

37 

3S 


Mine. 


Motherloile,  Sheep  creek  July     14 


Date. 


Golden  Horn,  Yniir.. 


Uranby,  Phienix. 


"       17 


„      19 


Name. 


Dan  Kellj- 


Oeorge  Walker 


Occupation. 


Mucker. 


Miner  , 


Steve Galovitch  Mucker 


Granby,  Plneui.\. 


War  Eagle,  Kossland  . 


Dec.     16  Thomas  Lloj'd.  iChuteman's 
I  [helper 


31 


Frank  Rosso  . . 


Mucker. 


Details. 


While  tramming  with  empty  ear  he 
cdllicleil  with  full  car ;  Kelly  was 
jammed  iietween  his  own  car  an<l 
the  side  of  the  tram-slied,  causing 
bruises. 

Premature  blast,  caused  by  faulty 
fuse,  killed  him. 

Piece  of  rock  entered  his  eye  ;  did 
not  report  to  doctor  until  25th, 
wlien  his  eye  was  found  to  he  in 
bad  shape. 

Rock  at  chute  struck  his  left  hand, 
causing  loss  of  one  finger  and  lacer- 
ation of  another. 

Rock  fell  on  him,  breaking  right  leg 
below  knee  and  two  ribs. 


Report  by  Robert  Stracuan,  Similkameem  District. 


39 


40 


Nickel  Plate,  Hedley. . .  May     13 


Nickel  Plate,  Hedlev. . .      .,       13 


E.  Williams. 


Alex.  Axel . . . . 


Miner 


Blasted,  owing  to  a  quick  fuse  not 
enabling  him  to  get  far  enough 
away  :  liadly  cut  and  bruised  and 
subsequently  died  as  a  result  of 
blood-poisoning. 

Premature  blast  owing  to  faulty  fuse 
caused  outs  and  bruises  on  head 
and  arms. 


Report  by  John  Newton,  Coast  District. 


41 

Granbj",  Anyox 

Mar. 

26 

- 
Gust  Carlson . . 

Miner 

Asphyxiated  by  fumes  from  blasting ; 
went  thfough  drift  too  soon,  al- 
though warned. 

42 

Granby,  Anyox 

June 

13 

George  Dragish 

"       

Buried  by  a  slide  of  rock  while  setting 
up  a  machine  at  the  mouth  of  a 
stope  :   killed. 

43 

Granby,  Anyox 

It 

13 

Steve  Dozich . . 

tt       

Same  accident ;  killed. 

44 

II 

21 

A.Cretonovitch 

Blaster's 

[helper 

Powder  exploded  while  he  was  load- 
ing hole  and  tamping  ;  killed. 

4o 

" 

21 

James  Duggan. 

Miner 

Premature  explosion  caused  injury  to 
his  eyes. 

46 

July 

7 

J.  P.  Peddel  . . 

Electrician's 
[helper 

Caught  in  tramway  bucket  at  station 
and  badly  mangled;  instant  death. 
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Tabulated  List  of  Accidents  in  Metalliferous  Mixes,   1914. 


A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 


Cause  of  Accident. 


Blasting . 

Defective  powder 

Drilling  into  old  holes  containing  powder  . . 

Powder  in  muck 

Shafts  and  cages,  accidents  connected  with . 

Falling  down  shafts  or  winzes 

Falling  down  chutes 

Mine-cars 

Rock  falling  in  stopes,  levels,  etc 

Rock  falling  down  chutes  or  openings 

Timbering 

Miscellaneous,  underground  . . 

Miscellaneous,  surface 

Totals    


EXTEHT  OF  INJUEY. 

Fatal. 

Serious. 

Slight. 

7 

2 

1 

2 

1 

1 

1 

1 

1 

1 

1 

6 

4 

■1 

1 

3 

4 

1 

2 

19 

11 

16 

TOTAI.. 


10 
3 
1 


1 
2 

3 
14 

Q 


3 

46 


Accidents  for  each  100,000  tons  ore  mined . 
Accidents  for  each  1,000  men  employed  . . . 


0.873 
4.55 


0.506 
2.63 


0.736 
3.83 


2.15 
11.01 
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COAL-MINING    IN    BRITISH    COLUMBIA. 


By  AVm.  Fleet  Robertson,  Provinci.\l  Miner.\logist. 

During  the  year  1914  there  was  niinefl  in  the  various  collieries  of  the  Province  2,166,428 
tons  (2,240  lb.)  of  coal,  a  decrease  from  the  preceding  year  of  404,332  tons,  equivalent  to  15.7 
per  cent. 

This  decrease,  while  it  is  considerable,  can  be  accounted  for,  and  the  cause  is  only  a 
temporary  one  which  is  gradually  disappearing,  so  that  the  outlook  for  normal  conditions  in 
the  near  future  seems  propitious  when  the  upsetting  cause  is  removed. 

The  decreased  coal-output  is  undoubtedly  entirely  attributable  to  the  war — not  acting 
direetlv,  but  through  the  allied  industries  which  serve  as  consumers  for  tlie  colliery  products, 
an  illustration  of  the  interlocking  of  the  modern  commercial  businesses. 

In  the  interior  of  the  Province  the  effect  of  the  war  was  first  felt  in  the  complete 
demoralization  of  the  metal  markets,  which  are  essentially  "  world  markets."  This  led  to  the 
immediate  shutting-down  of  all  the  larger  copper-mines  and  smelters,  thus  removing  an 
important  factor  in  the  market  for  coal  and  coke. 

In  turn,  this  reacted  upon  the  volume  of  freight  to  be  handled  by  the  railways,  causing 
thereby  a  very  great  reduction  in  the  consumption  of  fuel  in  locomotives. 

Since  the  close  of  the  year  the  metal  markets  have  recovered  from  the  panic,  and,  due  to 
the  great  demand  for  munitions  of  war,  the  prices  of  most  of  the  metals  have  risen  above  the 
normal,  the  demands  for  metal  being  sufficiently  great  to  justify  such  increased  price.  Under 
these  conditions  the  metal-mines  are  resuming  work,  and  even  striving  to  make  a  greater  than 
normal  output,  which  will  stimulate  the  coal  production  immediately. 

In  the  Coast  District  the  war  made  itself  felt  through  different  channels,  as  there  were 
no  smelters  in  operation,  but  the  activity  of  German  cruisers  so  effected  transpacific  shipping 
as  to  greatly  reduce  the  quantity  of  coal  used  for  this  purpose;  but,  for  all  this,  the  Vancouver 
Island  collieries  in  the  Coast  District  made  a  slightly  increased  output,  the  shortage  occurring 
in  the  Xicola  section  of  the  district. 

Production  was  not  interfered  with  to  any  extent  in  any  part  of  the  Province,  although  a 
strike  was  nominally  in  progress  in  Vancouver  Island  collieries.  In  fact,  it  is  claimed  that 
much  more  coal  could  have  been  produced  had  there  been  a  demand  for  it. 
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The  following  table  shows,  for  the  past  eight  years,  the  output  and  the  per  capita  produc- 
tion of  the  various  districts  : — 


Year. 


1907 


1908 


1909 


1910 


1911 


1912 


1913 


19U 


District. 


r,        Ti         c\    Total  No. 

(.Tross  Ions  of    ,  „      , 
r.     ,  J    or  trnplovees 

Coal  mined      »  r.     j   ■  • 

J     •       1-  at  rrodiicing 

during  \  ear.     Collieries. 


East  Kootenay  District 

Coast  District 

Whole  Province 

East  Kootenay  District 

Coast  District 

Whole  ProWnce 

East  Kootenay   District 

Coast  District 

Whole  Province 

East  Kootenay  District 

Coast  District 

Whole  Province 

East  Kootenay  District' 

.    Coast  District I 

I    Whole  Province 


f|Ea 
\   Co 

[w 


last  Kootenay  District 

Coast  District 

hole  Province I 


f  East  Kootenay  District 

Coast  District 

\  Whole  Province 


876,731 
1,342,877 
2,219,tj08 

883,205 
l,22ti,182 
2,109,387 

923,865 
1,476,7.35 
2,400,600 

1,365,119 

1,774,116 
3,139,235 

442,057 
1,855,661 
2,297,718 

1,261,212 
1,764.497 
3,025,709 

1.. 331, 725 
1,239,035 
2,570,760 


East  Kootenay  District        955,183 

Coast  District'. |     1,21 1,245 

Whole  Province 2. 166,428 


2,290 
3,769 
6,059 

2,524 
3,549 
6,073 

2,427 
3,991 
6,418 

3,111 
4,647 
7,758 

2,197 
4,676 
6,873 

2,410 
4,720 
7,130 

2,666 
3,7  J  7 
6,443 

2,397 
3,.S.3o 
5.732 


Tons  of  Coal 
mined  per 
Employee 
for  Year. 


383 
356 
366 

350 
345 
347 

380 
370 
374 

439 
382 
404 

201 
397 
334 

523 
374 

424 

500 
328 
399 

399 
363 
.379 


Number  of  Men  Tons  of  Coal 

emplo}-ed       ;    mined  per 

Underground    Underground 

in  Producing       Employee 

Collieries.  for  Year. 


1,527 

2,862 
4,.389 

1,746 
2,686 
4,432 

1,737 
2,976 
4,713 

2.374 
3.529 
5,903 

I, .585 
3,627 
5,212 

1,780 
3,495 
5,275 

1,965 
2,865 
4,830 

1.749 
2.518 
4,267 


574 
469 
506 

506 
456 

476 

532 
496 
509 

575 
502 
532 


511 
440 

70S 
504 
574 

678 
433 
532 

547 
481 
508 


While  no  figui-es  can  be  given  as  to  the  actual  cost  of  mining  in  the  diJierent  fields,  the 
per  capita  production  of  these  iields  is  of  interest,  as  having  a  bearing  upon  the  working  costs 
and  as  indicating  the  mining  facilities  existing  and  the  improvement  made  in  these  conditions 
from  year  to  year. 

It  will  be  seen  from  the  foregoing  table  that  the  production  per  capita  increased  more  or 
less  regularly  up  to  the  year  1912,  but  that  the  years  1913  and  1914  show  a  decrease,  especially 
in  the  Coast  District.  This  decreased  effectiveness,  during  the  last  few  years,  of  the  labour 
emploj-ed  is  largely  due  to  the  extension  of  the  workings  of  the  mines,  causing  a  greater  length 
of  haulage  and  greater  extent  of  old  workings  to  be  taken  care  of,  but  some  of  the  increased 
labour  is  undoubtedly  on  account  of  the  greater  number  of  men  employed  in  safeguarding  the 
mine  and  workmen. 

The  market  of  the  East  Kootenay  field  is  pro^nded  primarily  by  the  railways  of  the  south- 
eastern part  of  the  Province  and  of  the  northern  parts  of  the  adjoining  States  of  Montana  and 
Washington,  approximatel_y  three-quarters  of  the  coal,  sold  as  such,  being  exported  to  those 
States,  while  the  other  quarter  went  to  supply  the  demands  of  the  south-eastern  part  of  the 
Pro^^nce — its  domestic  needs,  its  railways,  steamboats,  mines,  and  smelters. 

Coke,  a  product  of  the  coal-min^s,  is  sold  in  the  same  markets,  with  the  difference  that 
the  local  consumption — chiefly  by  the  smelters  of  Trail  and  the  Boundary  District — takes  over 
77  per  cent,  of  the  product,  while  23  per  cent,  is  exported  to  the  States  mentioned. 
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As  regards  the  marketing  conditions  in  this  field,  the  East  Kootenay  collieries  are, 
however,  brought  into  direct  competition  with  the  collieries  of  Alberta  just  over  the  Provincial 
boundary-line,  all  these  collieries  being  in  the  same  coalfield,  with  practically  the  same  grade 
of  coal  and  working  under  similar  conditions. 

This  competition  has  kept  the  price  obtainable  for  coal  at  from  $2.25  to  $2.50  a  ton,  witli 
little  probability  of  any  material  increase  in  price,  owing  to  the  facility  with  which  new 
collieries  can  be  opened  up  and  the  very  large  reserve  areas  of  coal  limits  in  that  district ;  a 
description  of  these  reserves  was  given  in  the  Report  of  this  Bureau  for  the  year  1909. 

The  Coast  District  may  be  subdivided  into  two  fields — the  Nicola-Princeton  field  and  the 
Vancouver  Island  tield — in  which  the  markets  differ  considerably. 

In  the  former  tield  the  consumption  is  chiefly  by  the  local  railways,  while  a  small  amount 
finds  its  way  to  Vancouver,  even  under  the  handicap  of  what  seems  to  be  an  excessively  high 
freight  charge. 

The  Vancouver  Island  coal  market  is  provided  by  the  domestic  and  manufacturing  require- 
ments of  the  Coast  cities,  and  of  the  ocean-going  steamers  calling  at  these  ports. 

The  demand  for  coal  from  the  larger  coasting  steamers  and  from  the  railways  has  in  past 
years  diminished,  as  the  Canadian  Pacific  Railway  main  line  engines  are  nearly  all  burning 
California  crude  oil,  and  a  large  coasting  steamer  burning  coal  is  now  an  exception. 

Owing  to  the  existing  conditions  in  the  Island  collieries,  prices  have  been  maintained  as 
high  or  higher  than  for  preceding  years  ;  in  fact,  the  high  price  of  coal  on  the  Coast  is  one  of 
the  chief  reasons  for  the  marked  increase  in  the  use  of  California  oil-fuel.  It  does  not  seem 
at  all  likely,  either,  that  the  present  price  of  coal  on  the  seaboard,  of  from  $4  to  $4.50  a  ton 
f.o.b.,  will  decrease  for  some  time. 

As  in  former  years,  the  greater  proportion  of  the  coal  production  was  made  by  three 
larger  companies — the  Crow's  Nest  Pass  Coal  Company,  with  two  collieries  in  East  Kootenay  ; 
and  by  the  Western  Fuel  Company,  of  Nanaimo,  and  the  Canadian  Collieries  (Dunsmuir), 
Limited  (formerly  the  Wellington  Colliery  Company),  these  last  two  operating  on  Vancouver 
Island. 

In  addition  to  these  large  shippers,  very  appreciable  shipments  have  been  made  by  the 
Hosmer  Mines,  Limited,  and  the  Corbin  Coal  and  Coke  Company,  in  East  Kootenay  ;  by  the 
Nicola  Valley  Coal  and  Coke  Company  and  the  Inland  Coal  and  Coke  Company,  both  of  ^he 
Nicola  Valley ;  by  the  Princeton  Coal  and  Land  Company,  of  Princeton  ;  and  by  the  Pacific 
Coast  Coal  Mines,  Limited,  and  Vancouver  A  Nanaimo  Coal  Mining  Company,  both  operating 
on  Vancouver  Island,  near  Nanaimo. 

The  details  of  the  shipments  made  by  each  of  thess  companies  will  ]k:  found  in  reports  of 
the  Inspectors  of  the  various  districts. 

During  the  year  1914  about  60  per  cent,  of  the  coal,  sold  as  such  by  the  collieries  of  the 
Province,  was  consumed  in  British  Columbia;  and  the  remaining  40  per  cent.  Wiis  exported  to 
the  United  States,  including  Alaska.  Of  the  coke  sold,  about  77  per  cent,  was  consumed  in 
British  Columbia,  and  the  remaining  23  per  cent,  was  exported  to  the  United  States. 
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The  distribution  of  this  output  of  coal  and  coke  is  shown  in  the  following  table  : — 
Coal  and  Coke  produced,  exported,  etc.,  by  Province  during  Year  1914. 


Sales  and  Octput  for  Year. 

Coal. 

Coke. 

(Tods  of  2,2401b.) 

Tons. 

Tons. 

Tons. 

Tons. 

Sold  for  consumption  in  Canada 

II      export  to  United  States 

864,160 
602,709 

180,167 
54,313 

1,466,867 

2.34,480 

147,229 
.355,461 
175,031 

3 

677,721 

3 

Stocks  on  hand  first  of  year. . 

17,504 
39,344 

2,671 

2,765 

21,840 

94 

2,166,428 

2.34,577 

Coal  (used  as  such),  1,810,967  tons  =  $6,338,385.     Coke,  234,577  tons  =  SI, 407,462. 
Number  of  Hands  employed,  Daily-  Wages  paid,  etc. 


Character  of  Labour. 


Supervision  and  clerical  assistance 

Whites — Miners 

Miners'  helpers 

Labourers 

Mechanics  and  skilled  labour  , 

Boys 


Japanese — Miners  . . . . 

Helpers  . . . 

Labourers  . 
Chinese  —  Miners.  . . . 

Helpers  . . . 

Labourers . 
Indians  —  Labourers. 


Underground. 


Above  Ground. 


No.    em- 
ployed. 


200 

1,954 

•253 

870 

540 

60 

70 

44 

9 

113 

90 

64 


Totals I    4,267 


Average 
Daily 


No.   em- 
ployed. 


92 


501 

449 

80 


3 
'346 


1,465 


Average 
Daily 
Wage. 


T0TAI.S. 


No.    em- 
ployed. 


292 
1,954 

253 
1,371 

989 

140 
70 
44 
12 

113 
90 

404 


732 


Average 
Daily 
Wage. 


COLLIERIES  OF  THE  COAST  DISTRICT. 

The  gross  output  of  the  Coast  collieries,  including  the  Nicola  valley,  for  the  year  1914 
was  1,211,245  tons  (of  2,240  a.)  of  coal  actually  rained,  while  some  18,635  tons  was  added 
to  "stock,"  making  the  actual  consumption  of  coal  1,192,610  tons. 

Of  this  gross  consumption  937,390  tons  was  sold  as  coal,  107,991  tons  was  consumed  by 
the  producing  companies  as  fuel,  and  147,229  tons  was  lost  in  washing  ;  no  coal  was  used  in 
making  coke.     Although  no  coke  was  produced,  2,314  tons  was  taken  from  stock  and  sold. 


5  Geo.  5 


Coal-mining. 


K  429 


Formerly,  in  1902,  the  Coast  collieries  exported  to  the  United  Sutes  75  per  cent,  of  their 
coal ;  in  1910  they  exported  to  there  only  24.5  per  cent,  of  their  product,  71.3  per  cent,  of  tlio 
output  being  consumed  in  Canada.  In  1911,  76.1  per  cent,  of  the  coal  sold  was  for  consump- 
tion in  Canada,  21.6  per  cent,  was  exported  to  the  United  State.s,  and  2.3  per  cent,  to  other 
countries. 

In  1912,  71.25  per  cent,  was  sold  for  consumption  in  Canada,  21.25  per  cent,  exported  to 
the  United  State.s,  and  7.47  per  cent,  to  other  countries. 

In  1913,  89.8  per  cent,  was  sold  for  consumption  in  Canada,  and  the  balance,  or  10.2  per 
cent.,  was  exported  to  the  United  States. 

In  1914,  77.3  per  cent,  was  sold  for  consumption  in  Canada,  and  the  balance,  or  22.7  per 
cent.,  was  exported  to  the  United  States. 

The  following  table  gives  an  aggregate  summary  of  the  output  of  the  Coast  collieries  for 
the  year  1914,  and  shows  the  dispositions  made  of  such  product  : — 


Sales  and  OnTPUT  for  ^ear. 

Coal. 

Coke. 

(Tons  of  2,24011).) 

Tons. 

Tons. 

Tons. 

Tons. 

Sold  for  consumption  in  Canada  

724,066 
213,.324 

2,314 

937,390 

Total  sales 

2  314 

Ix)st  in  washing 

147,229 
107,991 

255,220 



2,314 

Stocks  on  hand  first  of  vear 

17,115 
35,750 

II           last  of  year 

Difference  /  ?   added  to  \          ^  aurin"  vear     

*  18,6.35 

t2,314 

±/iuereni.t:    ^^  ^  taken  from  /    ''^^'^         "'=  -' '"" 

1,211,245 

Nil. 

Number  of  Hands  employed,  Daily  Wages  paid,  etc. 


Character  of  Labour. 


Supervision  and  clerical  a.s3istance  —  . 

Whites — Miners 

Miners"  helpers 

Labourers  

Mechanics  and  skilled  labour 

Boys 

Japanese — Minern 

Helpers 

Labourers 

Chinese  —  Miners 

Helpers 

Indians  —  Labourers 

ToUls 


Underground. 


No.    em- 
ployed. 


137 

1,053 

140 

618 

143 

37 

70 

44 

9 

113 

90 

64 


2,518 


Average 
Daily 
Wage. 


Above  Ground. 


No.   em 
ploj-ed. 


57 


151 

232 

34 


3 

.346' 
817 


Average 
Daily 
Wage. 


Totals. 


No.    em- 
ployed. 


194 

,053 

140 

769 

375 

71 

70 

44 

12 

113 

90. 

404 


Average 
Daily 
Wage. 


3,335 
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The  following  tables  show  the  output  of  coal,  and  the  disposition  made  of  it  in  the  sub- 
divisions of  the  Coast  District : — 

CoAL-orxpuT,  ETC.,  191-t,  Yaxcouvei!  Island  Sub-District. 


Sales  and  Output  roK  Ykar. 

Coal. 

Coke. 

{Tons  of  2,240  lb.) 

Tons. 

Tons, 

Tons. 

Tons. 

Sold  for  consvimption  in  Canada 

/;       export  to  United  States 

//               /'         other  countries                          .... 

602,613 
210,719 

2,314 

813,.33-2 

Total  sales  .              

2,314 

LiOst  in  washing,      .      .        ...    , 

146,670 

Used  in  makino*  coke                          .... 

93,833 

340,503 

Total  for  coUierv  use                          .... 

16,515 
34,994 

2,314 

♦18,479 

Difference  j;^:^!  }  «*°*  '^"""°'  i"''''' 

t2,314 

Output  of  colliery  for  vectr.                    

1,072,314 

yu 

Coal-output,  etc.,   1914,  Nicola-Princeton  Sub-District. 


Salks  and  Output  for  Year. 

Coal. 

Coke. 

(Tons  of  2,240  11..) 

Tons. 

Tons. 

Tons. 

Tons. 

Sold  for  consumption  in  Canada 

//       export  to  United  States 

„             „           other  countries  ....              

121,453 

2,605 

124,058 

559 

14,158 

14,717 

Total  for  collierv  use                                .  .    . . 

600 
756 

156 

1.38,931 
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COLLIERIES  OF  THE  EAST  KOOTE\.\Y  DISTRICT. 

The  gross  output  of  the  coUierie.s  of  the  East  Kootenay  District  for  tlie  year  1914  was 
955,183  tons  (2,240  lb.)  of  coal  actually  mineii,  whidi,  witli  3,205  tons  added  to  stock,  made 
the  actual  consumption  of  coal,  951,978  tons.  Of  this  gross  consumption  of  coal,  529,477 
tons  was  sold  as  coal,  67,040  tons  was  con.suiued  lus  fuel  by  the  producing  companies,  while 
355,461  tons  was  converted  into  coke,  producing  234,.j77  tons,  of  which  3  tons  was  used  under 
the  companies'  boilers,  while  2,408  tons  was  added  to  stock,  making  the  coke  sales  for  the 
year  232,166  tons. 

.    The  East  Kootenay  collieries  exported  to  the  United  States  about  73.4  per  cent,  of  the 
coal  sold  and  about  23.4  per  cent,  of  the  coke. 

The  following  table  givas  an  aggregate  summary  of  the  output  of  the  East  Kootenay 
collieries  for  the  year  1914  and  shows  the  dispositions  made  of  such  product : — 


S.\LES  .\N!>  OrTPCT  FOR  YeaR. 

Co 

AL. 

Coke. 

iTons  of  2,240  lb. ) 

Tons. 

Tons. 

Tons. 

Tons. 

Sold  for  consumption  in  Canada 

140,094 
389,383 

177,853 
54,313 

,1         export  to  United  States 

"              ri       to  Other  countries 

529,477 

Total  sales 

2,32,166 

Used  in  making  coke 

355,461 
67,040 

II     under  colliers  boilers,  etc 

3 

422,501 

Total  for  collierj'  use 

3 

Stocks  on  hand  first  of  year 

3S9 
3,594 

.357 
2,765 

•1                last  of  year 

3,205 

Difference  added  to  stock  ditring  year 

2,408 

955,183 

234  577 

Number  of  Hands  employed,  Daily  Wages  paid,  etc. 


UXDEROROCND. 

Above  Ground. 

Totals. 

Chabacteb  or  L.tBouK. 

No.   em- 
ployed. 

Average 
Daily 
Wage. 

No.    em- 
ployed. 

Average 
Daily 
Wage. 

No.    em- 
ployed. 

Average 
Daily 
Wage. 

Supervision  and  clerical  assistance 

63 
901 
113 
252 
397 

23 

$ 

.35 

$ 

98 
901 
113 
602 
614 

69 

3 

Miners'  helpers   

Labourers                       

350 

217 

46 



Mechanics  and  skilled  labour  . . . 

,                     -'     

.. 

1,749 

648 



2,397 

Totals                                 
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COAL  POTENTIALITIES  OF  BRITISH  COLUMBIA. 

In  addition  to  the  coal-mines  actually  producing  and  whose  outputs  are  included  in  the 
foregoing  tables,  there  are  a  number  of  important  fields  which  have  not  as  yet  reached  the 
producing  stage — some  of  these  partly  developed  and  equipped,  and  others  only  prospected. 

The  great  unworked  and  only  partly  developed  coal-seams  in  the  Rocky  Mountains  coal- 
field lying  to  the  north  of  the  field  now  being  exploited  were  fully  described  by  the  writer  in 
the  1909  Report,  since  when  no  great  amount  of  development-work  has  been  done.  Very 
successful  development  has  been  going  on  in  the  Flathead  Valley. 

Near  Princeton,  in  addition  to  the  colliery  of  the  Princeton  Coal  and  Land  Company, 
which  shipped  this  year  some  19,53.5  tons  of  very  good  lignitic  coal,  a  new  colliery — the  L^nited 
Empire — last  year  shipped  1,752  tons,  but  this  year  did  not  ship. 

In  the  same  section  the  Coalmont  Collieries  (formerly  the  Columbia  Coal  and  Coke 
Company)  has  continued  development  all  year  with  a  force  of  ten  men,  but  has  not  as  yet 
shipped  extensively.  The  plan  of  development  adopted  by  the  old  company  did  not  prove  very 
successful,  and  the  property  has  been  taken  over  by  a  Vancouver  syndicate,  which  is  conducting 
the  work  along  dift'erent  lines. 

In  the  Nicola  valley  the  Pacific  Coast  CoUieries  Company  has  continued  development  with 
a  small  force,  and,  although  only  shipping  560  tons,  reports  indicate  that  the  development  has 
been  successful  in  proving  seams  of  good  coal. 

The  coalfield  of  the  Peace  River  valley  was  described  in  the  1912  Report  by  C.  F.  J. 
Galloway,  which  indicates  that,  although  the  seams  are  thin,  the  coal  is  of  exceptionally  good 
quality. 

The  Groundhog  coalfield  was  visited  by  the  writer  during  the  summer  of  1912,  an  account 
of  which  will  be  found  in  the  Report  of  that  year.  The  extent  of  the  coalfield  proved  to  be  all 
that  was  claimed,  but  the  quality  of  the  seams  as  exposed  in  the  openings  seen  in  the  southern 
end  of  the  field  was  very  disappointing.  The  field  has  only  been  tested  in  one  part,  and  it 
seems  quite  possible  that  further  prospecting  may  develop  cleaner  seams  of  coal ;  the  number 
and  thickness  of  the  seams  is  all  that  could  be  desired. 

Some  development  has  been  carried  out  on  the  Nass  watershed,  at  the  southern  end  of 
the  field,  with  very  encouraging  results,  samples  certainly  showing  a  lower  percentage  of  ash. 

The  coalfields  on  the  Bulkley,  Telkwa,  and  Zymoetz  rivers,  near  the  line  of  Grand  Trunk 
Pacific  Railway  east  of  Hazelton,  have  all  been  undergoing  development,  but  it  is  as  yet 
premature  to  say  how  important  they  may  prove  to  be.  An  encouraging  report  on  the  last- 
mentioned  field  will  be  found  on  pages  206  et  seq.  of  this  Report. 

On  the  Queen  Charlotte  islands,  at  the  southern  end  of  Graham  island,  on  Skidegate  inlet, 
a  colliery  had  been  partly  equipped,  but  no  output  was  made ;  no  work  was  done  on  the 
property  this  past  year,  the  coal  not  proving  satisfactory  fuel. 

In  the  interior  of  Graham  island  to  the  east  of  the  coal-outcrops  at  Camps  Robertson  and 
Wilson,  systematic  boring  has  been  in  progress  all  year ;  a  description  of  work  done  will  be 
found  on  pages  164  et  seq.  of  this  Report. 

Drilling  has  been  going  on  in  the  northern  part  of  the  island  near  Jlasset,  but  no  word 
has  been  received  of  commercial  coal-seams  having  been  proved. 

No  further  development  has  been  done  on  the  coal  area  on  Bowron  river  (formerly  Bear 
river),  in  the  Cariboo  District,  but  reports  on  the  field  will  be  found  on  pages  67  et  seq.  of  this 
Report. 
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Oh  Vancouver  Island  the  coiilfield  on  Quatsino  sound  has  been  undergoing  development 
in  a  small  way,  with  as  yet  no  definite  results. 

The  large  producing  companies  have  all  been  quietly  doing  extensive  development-work— 
the  Canadian  Collieries,  near  Campbell  river  and  south  of  Cumberland,  and  it  is  understood 
much  of  this  has  been  satisfactory,  but  details  are  not  available  for  publication. 

Tlie  Western  Fuel  Company  lias  opened  a  new  sliaft— tlie  Reserve  shaft— wiiicli  will 
develop  a  new  and  very  extensive  seam  of  coal.  Two  shafts,  each  10  x  26  feet  inside  of 
timbers  and  3.50  feet  apart,  have  been  sunk  ;    no  expense  or  trouble,    which   wcjuld  tend  to 

increase  the  safety  or  economy  of  future  work,  is  being  spared  in  opening  up  this  new  colliery 

a  policy  for  wliich  the  present  management  has  already  ac(iuired  an  envialih;  reputation. 

The  Pacific  Coast  Coal  Mines,  Limited,  has  continued  the  development  of  its  Sunuash 
Colliery,  and  has  this  year  made  considerable  progress  towards  the  erection  of  a  permanent 
plant. 

That  these  fields  contain  a  large  reserve  of  coal  there  is  absolutely  no  doubt,  and  many  of 
them  will  be  developed  and  producing  as  soon  as  the  market  demands  it  and  the  transportation 
facilities  can  be  provided. 


28 
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INSPECTION  OF  COAL-MINES,  1914. 


VANCOUVER  ISLAND  AND  COAST  DISTRICT. 

This  district,  comprising,  as  it  does,  the  coalfields  of  Vancouver  Island  and  the  Coast,  as 
well  as  those  of  the  Nicola  and  Similkameen  valleys,  has  been  subdivided,  for  inspection 
purposes,  into  three  Inspection  Districts,  each  under  the  charge  of  a  District  Inspector. 

The  headquarters  of  the  Inspectors  of  both  the  Nanaimo  and  Comox  Inspection  Districts 
is  at  Nanaimo,  which  permits  of  one  of  the  Inspectors  being  constantly  at  headquarters  while 
the  other  is  making  inspections ;  it  also  permits  of  the  interchanging  of  inspection  duties,  so 
that  each  Inspector  knows  both  districts. 

NANAIMO  INSPECTION  DISTRICT. 

John  Newton,  Inspector  (Office,  Nanaimo). 

The  collieries  operating  and  producing  coal  during  the  year  in  this  Inspection  District, 
including  the  new  mines  that  have  been  started,  were  : — 

Nanaijio  :  The  "Western  Fuel  Company — No.  1  shaft.  Protection  shaft,  and  No.  1  shaft, 
Northfield  mine,  and  sinking  shafts  at  Reserve  Colliery. 

Extension  :  The  Canadian  Collieries  (Dunsmuir),  Limited  (formerly  the  Wellington 
Colliery  Companj-) — Nos.  1,  2,  and  3  mines,  all  worked  from  what  is  known  as  the  No.  1 
tunnel,  and  No.  4  mine,  worked  by  a  shaft. 

Pacific  Coast  Coal  Mines,  Limited — Fiddick  Colliery,  South  Wellington,  Cranberry 
District,  Nos.  1  and  2  slopes,  and  the  new  shafts  at  the  Morden  mine. 

Vancouver-Nanaimo  Coal  Mining  Company,  Limited — New  East  Wellington  Colliery, 
Mountain  District,  Nanaimo,  No.  1  slope. 

COMOX  INSPECTION  DISTRICT. 
Henry  Devlin,  Inspector  (Office,  Nanaimo). 

The  collieries  operating  and  producing  coal  during  the  year  in  this  Inspection  District, 
including  the  new  mines  that  have  been  started,  were  : — 

Cumberland  :  The  Canadian  Collieries  (Dunsmuir),  Limited — Nos.  4  and  7  slopes,  and 
Nos.  5  and  G  shafts,  and  two  new  shafts  at  No.  8. 

Pacific  Coast  Coal  Mines,  Limited — Suquash  Colliery,  Nos.  1  and  2  slopes,  and  shaft. 

NICOLA-PRINCETON  INSPECTION  DISTRICT. 

Robert  Strachan,  Inspector  (Office,  Merritt). 

The  collieries  operating  during  the  year  in  this  Inspection  District,  including  the  new 
mines,  that  have  been  started,  were  : — 

Nicola  Valley  :  The  Middlesboro  Colliery  of  the  Nicola  Valley  Coal  and  Coke  Company, 
Merritt — Nos.  2,  3,  4,  5,  6,  and  7  mines. 

Inland  Coal  and  Coke  Syndicate,  Merritt — One  shaft  and  3  slopes. 

Diamond  Vale  Colliery  Company,  Merritt — No.  3  mine. 
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Pacific  Coast  Collieiy  Companj-,  Merritt— No.  1  slope  and  No.  2  shaft,  adjoininj;  the 
Middlesboro  Colliery. 

PuiNCETOx  :  Princeton  Coal  and  Land  Company's  Princeton  Colliery— No.  1  slope. 

United  Empire  ^Mining  Company — One  adit  tunnel. 

COALMONT  :  Coalmont  Collieries,  Limited — Developing  only. 

MiDw.w  :  Boundary  Mining  and  Exploration  Company — Developing  only. 

XANAIMO    INSPECTION    DLSTRICT. 

Report  of  John  Newtox,  Inspector. 

I  have  the  honour  to  submit  my  annual  report  for  the  j-ear  ending  December  .31st,  19I-t, 
on  the  various  coal-mines  under  my  inspection,  consisting  of  the  Western  Fuel  Company, 
Pacific  Coast  Coal  Mines,  and  the  Vancouver- Nanaimo  Coal  Mining  Company. 

A  short  description  is  given  of  each  colliery  in  this  district,  with  names  of  tlic  certificated 
ofScials.  Attached  is  a  list  of  accidents  that  occurred  during  the  year,  amounting  to  eighteen, 
four  of  which  were  fatal,  six  serious,  and  eight  slight.  Eleven  of  these,  including  the  four 
fatal,  occurred  at  the  Western  Fuel  Company's  mines,  four  at  the  Vancouver-Nanaiino  Coal 
Company's  mines,  and  three  at  the  Pacific  Coast  Coal  Mines. 

The  causes  of  these  accidents  were  :  Falls  of  roof,  6,  1  of  \\  liich  was  fatal  ;  caught 
between  cars  6  ;  burning  by  ignition  of  gas,  1  ;  runaway  car,  1  ;  going  back  on  shots,  2  ;  fell 
from  bucket  in  sinking  shaft,  1  ;  injured  in  sawmill,  1. 

In  the  case  of  Munroe  and  Mcintosh,  rockmen,  who  were  fatally  injured  by  going  back 
on  a  shot  in  No.  3  slope,  No.  1  mine,  of  the  Western  Fuel  Company's  mine,  the  deceased 
persons  had  no  instructions  to  fire  any  shots.  The  night-shift  fireboss,  T.  Mills,  in  making  his 
examination,  asked  the  men  if  they  had  any  shots.  They  said  :  "  No,  they  ha<l  enough  to  do  in 
getting  ready  for  the  morning  shift."  After  the  fireboss  had  proceeded  with  his  examinations, 
they  fired  two  holes  (which  they  knew  to  be  against  the  "  Coal-mines  Regulation  Act "  ). 
Thinking  both  shots  had  gone  off,  they  went  back  to  the  face  to  see  if  the  shots  had  done  their 
work,  and  one  of  the  shots  went  off,  killing  both  men  instantly. 

James  Berry,  a  fireboss,  lost  his  life  by  falling  off  the  rim  of  the  bucket  in  the  sinking- 
shaft  at  the  Reserve  mine.  In  the  face  of  the  notices  posted  up  at  the  pit-head  prohibiting 
any  person  from  riding  on  the  rim  of  the  bucket  in  the  sinking-shaft,  this  man,  an  official  who 
was  supposed  to  see  these  instructions  cai-ried  out,  deliberately  violated  these  instructions, 
resulting  in  the  loss  of  his  life. 

Steve  Morris,  a  loader,  wa.s  instantly  killed  in  No.  2  slope.  No.  1  mine,  by  a  fall  of  rock. 
The  fireboss,  S.  Mottishaw,  ordered  Morris  out  of  the  place  until  he  could  secure  the  roof. 
While  Mottishaw  was  getting  a  prop  for  that  purpose  Morris  went  back  into  his  place  again, 
and  was  caught  by  the  rock  and  killed  instantlj*. 

All  the  fatal  accidents  in  my  district  were  caused  by  wilful  negligence  on  the  part  of  the 
injured  persons,  and  could  have  been  avoided  if  the  rules  and  regulations  had  been  carried 
out,  as  laid  down  in  the  "  Coal  Mines  Regulation  Act,"  and  special  rules  of  the  company. 

In  the  face  of  all  legislation  that  has  been  passed  by  the  Government  for  the  safety  of 
the  workmen,  and  the  careful  attention  of  the  officials  in  charge  of  the  mines,  workmen  will 
take  these  chances,  thus  endangering  their  own  lives  and  those  of  their  fellow-men  by  doing  so. 

Accidents  from  falls  of  coal  and  roof,  I  am  pleased  to  report,  have  been  reduced  during 
the  present  year. 
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At  the  beginning  of  the  year  the  Chief  Inspector,  in  conjunction  with  the  mine  managers 
of  the  various  mines,  adopted  a  special  rule  whereby  a  method  of  systematic  timbering  has  been 
carried  out  during  the  year,  which  I  think  can  be  justly  said  to  have  reduced  the  number  of 
accidents  from  falls  of  coal  and  roof. 

Mine-rescue  Work. 

Regarding  this  branch  of  work,  I  am  glad  to  be  able  to  report  that  some  of  the  companies 
in  my  district,  especially  the  Western  Fuel  Company,  have  taken  this  work  up  in  a  manner 
which  reflects  a  great  credit  to  both  managers  and  workmen. 

During  the  year,  the  Western  Fuel  Company  appointed  Geo.  Yai'row  in  charge  of  its 
rescue-station.  Mr.  Yarrow  is  the  holder  of  a  Government  certificate  and  a  second  years' 
St.  John  Ambulance  certificate. 

This  company  has  sixty-one  jnen  fully  trained  in  mine-rescue  work  ;  twenty  of  these 
are  holders  of  Government  certificates.  In  addition  to  this,  thirteen  are  holders  of  St.  John 
Ambulance  certificates,  seven  first  year  and  six  second-year  certificates. 

At  the  beginning  of  the  coming  year  a  system  of  training  in  mine-rescue  work  will  be 
adopted.  Sixteen  men  will  be  in  training  each  month ;  half  will  be  new  men,  and  the 
remainder  will  be  fully  trained  men.  This  company  is  the  first  in  the  Province  to  pay  their 
officials  and  workmen  for  the  time  spent  in  the  training-station. 

The  Vancouver-Nanaimo  Coal  Company  has  twenty  men  fully  trained  in  this  work. 
Sixteen  of  these  are  holders  of  Government  certificates,  and  six  are  holders  of  first  ^-ears" 
St.  John  Ambulance  certificates.  It  also  has  in  connection  with  its  mine  a  fully  trained 
ambulance  corps.     The  company's  team  took  first  pi'ize  in  the  competition  in  Victoria. 

The  Pacific  Coast  Coal  Mines,  Limited,  is  the  only  company  that  has  not  taken  the  interest 
in  this  work  that  they  should.  A  small  station  w?,s  erected  for  this  work,  but  owing  to  the 
labour  conditions  it  was  used  for  other  purposes,  but  now  the  labour  troubles  are  over  this 
company  intends  to  start  the  training  of  the  workmen  as  laid  down  in  the  "  Mines  Act." 

In  connection  with  this  work  the  Government  has  a  fully  equipped  rescue-station,  situated 
near  the  No.  1  shaft  of  the  Western  Fuel  Company,  with  J.  D.  Stewart  in  charge.  This 
station  is  within  easy  reach  of  all  the  mines  in  this  district. 

The  equipment  of  the  companies  is  as  follows  : — 

Western  Fuel  Company. — Four  2-hour  Draeger  apparatus,  1904  and  1909  type:  foui' 
2-hour  Proto  apparatus  ;  three  1-hour  Proto  apparatus;  one  pulmotor ;  one  recharging  pump  ; 
sixteen  oxygen  storage-cylinders  ;  eight  2-hour  cylinders  ;  eight  Proto  cylinders  ;  five  1-hour 
Proto  cylinders  ;  and  a  sufficient  supply  of  potash  regenerators. 

In  addition,  this  company  has  built  a  fine  rescue  ambulance  railway-car  for  any  emergency 
at  the  Reserve  mine.  The  car  is  of  a  standard  gauge  and  of  the  following  dimensions  (inside 
measurement) :  Width,  8  feet  8  inches ;  length,  27  feet ;  height,  8  feet.  It  is  well  lighted 
by  electric  lights  from  storage  batteries  ;  it  is  also  well  su))i)lied  with  the  necessary  antiseptic 
dressings,  splints,  stretchers,  wash-bowls,  boiler,  and  heater. 

Vancouver-Nanaimo  Coal  Company. — Two  2-hour  Draeger  apparatus,  1904  and  1909 
type ;  recharging-pump,  pulmotor,  and  a  sufficient  supply  of  potash  regenerators. 

Pacific  Coast  Coal  Mines. — Two  2-hour  Draeger  apparatus,  190-1  and  1909  tj-pe  ; 
recharging  pump,  pulmotor,  and  a  sufficient  supply  of  potash  regenerators. 

In  addition  to  those  qualified  in  first  aid,  all  the  mines  have  lessons  in  first-aid  work, 
taught  by  Drs.  O'Brien  and  Ingham  and  examined  by  Dr.  Drysdale. 

During  the  year  the  coal  production  was  increased,  but  is  not  yd  up  to  the  conditions 
of  previous  years. 

The  strike  which  took  place  on  May  1st,  1913,  did  not  terminate  until  Augnst  19th,  1914. 
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The  Western  Fuel  Company. 


Head  Office — San  Francisco,  Cal. 


Capital,  §1,500,000. 

Officers. 
John  Lawson,  Picsident  or  Chairman, 
Jas.  B.  Smith,  Vice-President  or  Vice-Chairnian, 
D.  C.  Norcross,  Secretary, 
S.  Y.  Smith,  Treasurer, 
Tliomas  R.  Stockett,  General  Manager, 
John  Hunt,  Superintendent, 
T.  R.  Jackson,  Mine  Manager,  No.  1  Mine, 
Geo.  Wilkinson,  Jline  ^lanager,  Reserve  Mine, 

The  above  company  has  operated  the  following  collieries 
year,  namely  :  No.  1  or  Esplanade  shaft,  Nanaimo ;  Protection  1 
inine,  and  the  Douglas  slope. 

The  following  returns  show  the  combined  output  of  all  the 
year : — 

Returns  from  Western  Fuel  Company's  Mines 


Address. 
San  Francisco,  Cnl, 
San  Francisco,  Cal. 
San  Francisco,  Cal. 
San  Francisco,  Cal. 
Nanaimo,  B.C. 
Nanaimo,  B.C. 
Nanaimo,  B.C. 
Nanaimo,  B.C. 

at  Nanaimo  during  the  past 
sland  mine.  No.  -t  Northficld 

company's  mines  for  the  past 

FOR  Year  1914. 


Sales  and  Octput  for  Year. 

Coal. 

Coke. 

(Tons  of  2,240  tt>.) 

Tons. 

Tons. 

Tons. 

Tons. 

Sold  for  consumption  in  Canada 

1.33,860 
) 25,671 



259,531 

41,642 

44,642 

522 
0,913 

6,391 
310,364 
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Number  of  Hands  employed,  Daily  Wages  paid,  etc. 


Undeegkousd. 

Above  Ground. 

Totals. 

Character  of  LABorR. 

No.    em- 
ployed. 

Wage.        Pl°y«'*- 

Average 
Daily 
Wage. 

No.   em- 
ployed. 

Average 
Daily 
Wage. 

Supervision  and  clerical  assistance 

Whites — iliners 

■22 

lis 

14 

246 

6.5 

26 

17 

39 
188 

14 
277 
132 

44 

Miners'  helpers 

Labourers 

.^1 

Mechanics  and  skilled  labour  .... 

67 

18 



Japanese 

111 

111 

Indians 

.561 

Totals 

244 

805 



NAXAIMO  COLLIERY. 


T.  R.  Jackson,  Manager. 
No.  1  Shaft,  Esplaxade. 

Geo.  Bradshaw,  0\eiman  ;  R.  Adam,  J.  Graham,  A.  Coombs,  T.  Parkinson,  A.  Rowan, 
J.  Richards,  W.  Johnson,  J.  W.  Jemson,  J.  Stubbard,  J.  Wallbank,  J.  White,  W. 
Neave,  E.  W.  Courtnej-,  T.  Mills,  R.  Seggie,  J.  Dudley,  D.  Broom,  M.  Woodburn, 
D.  John,  J.  Nimmo,  J.  Sullavan,  G.  Jardine,  J.  McGuckie,  J.  Shipley,  M.Gunuis, 
A.  Smith,  T.  J.  Wood,  and  R.  Cox,  Firemen. 

No.  1  mine  of  the  Western  Fuel  Company  is  situated  at  the  south  end  of  the  Esplanade, 
in  the  city  of  Nanaimo,  and  has  been  in  operation  for  many  years,  with  good  prospects  for 
many  years  to  come. 

The  present  operations  are  at  a  depth  of  600  to  1,200  feet  below  the  surface,  with  a  large 
submarine  area.  This  shaft  has  three  openings — viz.,  the  main  hoisting-shaft,  Protection  and 
Newcastle  Island  shafts.  These  shafts  are  connected  and  are  part  of  the  Douglas  and  New- 
castle seams,  all  of  which  are  equipped  with  hoisting  apparatus  in  case  of  emergency. 

Neivcastle  Seam,  A'o.  1  North  Level. 

Tliis  seam  is  operated  from  the  North  level  at  a  distance  of  about  two  miles  from  the  No. 
1  hoisting  shaft,  with  slopes  tunnelled  off  at  the  different  points,  to  the  lower  or  Douglas 
seam — namely,  Nos.  1,  2,  and  3  slopes,  varying  from  a  distance  of  -1,000  to  5,000  feet  between, 
and  covers  a  very  extensive  coal  area.  These  slopes  are  all  connected  one  with  the  other, 
making  one  continued  working-face.  The  ventilation  of  this  slope  is  obtained  from  Protection 
shaft  and  is  connected  with  air-shafts  to  the  upper  seam. 

Tliis  seam  varies  from  3  to  3;V  feet  in  thickness,  and  is  of  a  very  hard  nature  ;  it  is  worked 
on  the  long-wall  system,  to  which  it  is  well  adapted.  Mining-machines  of  the  "pick  quick" 
(or  bar  machine)  and  the  puncher  type,  operated  by  compressed  air,  are  used  to  undercut  the 
coal  to  a  depth  \arying  from  .5  to  G  feet. 
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At  the  present  time  all  the  coal  produced  at  the  mine  is  hauled  out  of  this  Nortli  level  by 
electric  motors  of  the  trolly  type.  During  the  year  a  new  Wcstiiigliouse  electric  motor  of  the 
tandem  type,  6  tons  each,  has  been  installt'd,  wliii-h  has  improved  the  hauling  capacity  of  this 
level. 

Only  pillar-e.vtraction  is  in  operation  in  this  North  level  and  in  Protection  mine,  which 
is  working  in  a  part  of  the  Douglas  seam. 

The  ventilation  of  this  mine  is  produced  by  a  force-fan  of  theGuibal  type,  9x  18,  and 
100  h.-p.,  rope-driven,  running  70  revolutions  a  minute,  producing  100,000  cubic  feet  of  air  a 
minute,  with  a  water-gauge  of  2  inches.  There  is  also  an  emergency  exhaust-fan  at  Newcastle 
shaft  always  ready  in  case  of  accident. 

On  my  last  examination  there  was  80,000  cubic  feet  of  air  a  minute  passing  into  this 
mine,  which  is  divided  into  three  splits. 

iN'b.  1  Slope. — There  was  10,500  cubic  feet  of  air  a  minute  passing  into  this  section  for 
the  use  of  fifty-one  men  and  eight  horses,  or  an  average  of  140  cubic  feet  of  air  a  miiuite  for 
each  unit  employed.  No  explosive  gas  has  been  found  ;  the  timbering  antl  roadways  are  in 
good  order. 

Upper  Seam  Pillars. — I  examined  all  parts  of  these  pillars  and  found  them  free  from  ga.s, 
and  the  faces  well  cogged  and  timbered  up. 

South  Side  of  Xo.  Slope. — There  was  7,000  cubic  feet  of  air  a  minute  passing  into  this 
section  for  the  use  of  eighteen  men  and  four  horses,  or  an  average  of  233  cubic  feet  of  air  a 
minute  for  each  unit  employed.     No  explosive  gas  found  ;  timbei'ing  and  roadways  good. 

Xo.  3  Slope. — There  was  9,800  cubic  feet  of  air  a  minute  passing  into  this  section  for  the 
use  of  forty-five  men  and  six  horses,  or  an  average  of  15-5  cubic  feet  of  air  a  minute  for  each 
unit  emploj-ed. 

Xorth  Side  of  Main  lleadiny,  Xo.  2  Slope.— Thare  was  12,000  cubic  feet  of  air  a  minute 
passing  into  this  section  for  the  use  of  fifty-two  men  and  eight  horses,  or  an  average  of  157  cubic 
feet  of  air  a  minute  for  each  unit  employed.  No  explosive  gas  found  ;  timbering  and  roadways 
good. 

South  Side  of  Main  Heading. — There  was  4,000  cubic  feet  of  air  a  minute  passing  into  this 
section  for  the  use  of  twenty  men  and  four  horses,  or  an  average  of  1 25  feet  of  air  a  minute  for 
each  unit  employed. 

XortJi-east  Slope,  Xo.  2  Slope. — There  was  4,000  cubic  feet  of  air  a  minute  passing  into  this 
section  for  the  use  of  twenty  men  and  four  horses,  or  an  average  of  125  cubic  feet  of  air  a 
minute  for  each  unit  employed.     No  explosive  gas  found  ;  timbering  and  roadways  good. 

Protection  Shaft. 

This  shaft  is  used  for  the  raising  and  lowering  of  the  workmen  on  the  north  side  of  the 
mine.  Pillars  are  being  extracted,  a  portion  being  hauled  up  by  electric  winches  to  No.  1  level, 
and  the  other  portion,  for  the  use  of  generating  power,  for  the  machinery  installed  on  this 
island.  When  I  made  my  inspection  in  December  I  found  these  pillars  free  from  gas,  faces 
well  cogged  and  timbered  up. 

In  the  extraction  of  pillars,  only  "  permitted  explosives  "  are  used,  fired  by  electric  batteries, 
and  safety-lamps  exclusively  are  in  use. 

The  machinery  installed  on  Protection  island  is  as  follows  :  Two  Canadian  Rands,  one 
supplying  2,500  and  the  other  1,800  cubic  feet  of  air  a  minute  for  supplying  power  to  the 
mining-machines  and  pumps  in  this  district.  The  air  is  conveyed  through  a  7-inch  line  to  No. 
1  level,  there  connecting  with  a  pipe-line  of  the  same  size  from  No.  1  shaft,  making  a  complete 
circuit. 
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Douglas  Seam,  South  Side. 

This  part  of  the  mine  forms  the  deepest  workings  of  No.  1  mine,  but  has  not  been  in 
operation  since  May  1st,  1913,  when  water  was  turned  in  to  drown  a  fire  that  existed  in  a 
portion  of  this  section. 

Operations  were  started  on  December  17th  1913,  to  pump  the  water  out  again,  and  have 
been  kept  up  continually.  At  the  present  time  the  water  is  nearly  out  of  the  Diagonal  slope, 
but  it  will  be  months  before  the  water  is  out  of  No.  7  section.  At  the  present  outlook,  the 
opening  of  this  section  will  be  slow,  owing  to  caves  and  other  troubles  that  were  unforeseen. 

The  ventilation  of  this  slope  is  produced  by  a  Sirocco  fan,  rope-driven,  ratio  3i  to  1,  size 
90  inches,  running  250  revolutions,  producing  195,000  cubic  feet  of  air  a  minute,  with  a  -t-inch 
water-gauge,  225  horse-power. 

A  second  Sirocco  fan,  in  every  way  uiodernly  equipped,  has  been  installed,  and  is  used 
alternately  with  the  original  Sirocco  fan,  and  is  kept  under  steam  for  cases  of  emergency. 

South  Side  Diagonal  Slope. — I  examined  this  section  and  found  it  free  from  gas  and  the 
ventilation  good. 

On  all  the  different  dates  I  examined  the  rope  inspector's  report-book  on  all  ropes  and 
winches,  and  found  aU  reported  in  good  condition. 

The  following  are  the  official  returns  from  the  No.  1  shaft  and  Protection  Island  collieries 
for  the  year  1914  : — 


Sales  and  Orxpri  for  Year. 


Coal. 


Coke. 


(Tons  of  2,240  ib.)                                         Tons. 

1 

Tons.                 Tons.                Tons. 

Sold  for  consumption  in  Canada 133,639 

„      export  to  United  States i2o,635 

1 

1 

Total  sales                                  

259,274 

44,201 

1 

! 

44.201 

259 

6,874 

1 

6,615 

t 

Difference  added  to  stock  during  year 

'■ 



310,090 
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Number  of  Hands  employed,  D.mi.y  \V.\(;es  paid,  etc. 


Underground. 

Above  Orouxd. 

Totals. 

Character  of  Labour. 

No.    em- 
ployed. 

Average 
l)aily 
Wage. 

No.   em- 
ployed. 

Average 
Daily 
Wage. 

No.   em- 
ployed. 

Average 
Daily 
Wage. 

Supervision  and  clerical  assistance 

17 
188 

14 
229 

53 

26 

« 

11 

$ 

28 

188 

14 

2:« 

93 
38 

■■■■76" 

S 

Whites — Miners  

.3.46  -  7.00 

3.02 
3.02  -  3.85 
.3.02  -  4.29 
1.21   -  2.66 

Miners'  helpers 

9 

40 
12 

2.75  •  3.00 

3.00  -  4.50 

.50  -  1.75 

Mechanics  and  skilled  labour  .... 

Bovs 

Japanese 

Chinese — Labourers 

70 

l..i0  -  1.88 

Indians  

Total  

527 

142 

669 

Description  and  length  of  tramway,  plant,  etc. — North  side  of  mine  operated  29.5  days. 
Water  removed  from  Diagonal  Slope  section  of  south  side  by  December  28th,  1914. 
Lower  part  of  Main  slope  and  part  of  No.  7  level  still  under  water  from  the  flooding  of 
August,  1913. 


RESERVE   iMINE. 

Geo.  Wilkinson,  Manager ;  Robt.  Broom,  Overman  ;  J.  Renny,  W.  Roper, 
J.  Ovington,  and  A.  Baxter,  Firemen. 

I  examined  all  parts  of  this  mine  and  found  it  free  from  gas  and  in  a  safe  condition  ; 
ventilation  good ;  roadways  good.  Only  permitted  explosives  are  used,  fired  by  electric 
batteries,  and  safety-lamps  are  used  exclusively. 

All  development- work  at  this  mine  was  suspended  on  May  1st,  1913,  by  the  strike  called 
by  the  United  Mine  Workers  of  America. 

A  start  was  made  to  unwater  the  Main  shaft  on  February  10th,  1914,  and  all  the  water 
was  out  by  March  2.5th,  1914.  A  start  was  made  to  unwater  the  Auxiliary  shaft  on  April 
7th,  1914,  and  all  was  out  by  April  30th,  1914. 

When  the  strike  was  declared  the  Main  shaft  had  reached  the  coal  at  a  depth  of  1,043 
feet.     After  resuming  operations  this  shaft  was  sunk  to  a  depth  of  1,054  feet,  to  make  a  sump. 

A  temporary  landing  was  then  made  and  prepai-ations  made  to  prospect  the  seam  before 
finally  laj-ing  out  the  permanent  shaft-bottom  landing.  From  the  temporary  landing  a 
prospect-slope  was  driven  to  the  dip  in  the  coal  for  a  distance  of  136  feet ;  then  an  incline  was 
driven  to  the  raise  for  a  distance  of  55  feet.  These  workings  proving  the  continuity  of  the 
seam  and  also  the  pitch,  it  was  decided  to  go  up  the  shaft  and  locate  the  permanent  shaft 
landing  at  955  feet.  At  this  point  a  rock  tunnel  16x8  was  started  south  across  the  measures 
on  a  1-per-cent.  grade  to  the  raise  ;  this  tunnel  tapped  the  seam  at  a  distance  of  approximately 
180  feet.  Another  tunnel  was  driven  north  for  a  distance  of  70  feet,  making  the  run-around 
for  the  empty  cars. 

After  this  work  was  completed,  work  was  started  on  the  buntons  and  guides.  This  work 
has  all  been  completed  and  the  cages  put  on  ready  for  hoisting  coal. 
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During  the  enforced  idleness  caused  by  the  strike  the  construction  of  the  permanent  pit- 
head and  screening  plant  at  the  Main  shaft  was  started.  This  work  has  all  been  completed 
ready  for  the  handUng  of  coal. 

The  shaft-bottom  landing  at  the  Main  shaft  has  been  laid  out  on  the  most  up-to-date  _ 
methods  for  handling  of  large  quantities  of  coal.  All  loaded  cars  will  be  caged  from  one  side. 
The  shaft  landing  will  be  automatic  as  near  as  it  is  possible  to  make  it.  The  rock  tunnel  from 
the  shaft  to  the  coal  will  be  the  main  landing  for  loaded  cars.  This  will  be  double-tracked  the 
full  length  and  have  diamond  cross-over  switches,  so  that  cars  can  be  caged  from  either  track 
to  either  cage.  These  tracks  are  laid  with  30  5b.  rails  and  on  a  grade  of  1  per  cent,  in  favour 
of  the  loaded  cars  from  the  Main  level  to  the  shaft,  making  the  car  fall  gently  by  gravity  to 
the  cages.  To  take  care  of  the  empty  cars  two  separate  run-arounds  are  made,  one  on  each 
side  of  the  shaft. 

After  the  emptv  car  leaves  the  cage  it  runs  by  gravity  for  a  distance  of  4-5  feet  on  a 
5-per-cent.  grade  :  then  runs  a  short  distance  up  a  10-per-cent.  grade,  which  reverses  the 
direction  of  the  car  by  back-switcliing.  After  back-switching  the  car  runs  back  along  the 
empty  track  for  a  distance  of  40  feet  on  a  li-per-cent.  grade  :  then  100  feet  on  a  1-per-cent. 
grade.  At  this  point  it  is  elevated  by  power  for  a  distance  of  1.32  feet  on  a  5-per-cent.  grade ; 
then  released  from  this  point  it  runs  by  gravity  back  to  the  main  haulage  level.  AYhen  the 
strike  occurred  the  Auxiliary  shaft  was  down  822  feet ;  since  operations  were  resumed  this 
shaft  has  been  sunk  to  a  depth  of  982  feet. 

The  shaft  landing  is  started  at  948  feet,  where  a  rock  tunnel  16  x  8  is  driven  through  the 
measures  and  reaches  the  seam  at  a  distance  of  215  feet.  The  grades  and  method  of  handling 
cars  are  the  same  as  the  Main  shaft  landing,  with  the  exception  of  the  return  empty  track, 
there  only  being  one  return  empty  track.  The  shaft  landings  are  electric-ligiited  and  are  fitted 
with  electric  signals  and  a  telephone  system. 

The  ventilation  of  the  two  shafts  is  being  supplied  by  two  Sirocco  fans.  At  the  Main 
shaft  a  100,000  cubic  feet  Sirocco  is  installed  temporarily  to  supply  ventilation  for  this  shaft 
until  a  connection  is  made  with  the  Auxiliary  shaft,  where  the  permanent  fan  is  installed. 
The  permanent  installation  is  a  pair  of  90-iuch  Sirrocco  fans  connected  to  a  24  x  30  engine 
bv  a  rope-drive.  On  the  engine  is  a  drive- wheel  17  feet  in  diameter,  and  on  the  fan-shaft  a 
drive- wheel  5  feet  in  diameter,  these  fans,  now  running  with  an  engine-speed  of  sixteen 
revolutions  a  minute,  are  producing  140,000  cubic  feet  in  the  fan-drift.  This  fan  is  a  very 
modern  installation.  The  fan  and  engine  are  installed  on  substantial  concrete  foundations 
standing  80  feet  distant  from  the  shaft,  and  connected  to  the  shaft  by  two  concrete  tunnels 
with  a  total  area  of  about  110  square  feet. 

The  drainage  of  the  shaft  at  the  present  time  is  partly  by  pumping  and  partly  by  hoisting. 
The  intention  is  to  hoist  all  the  water  from  these  shafts,  and  for  this  purpose  a  large  storage- 
sump  is  contemplated  which  will  be  between  the  two  shafts  in  the  solid  rock  ;  this  will  be 
capable  of  taking  care  of  about  forty-eight  hours'  water  and  can  be  enlarged  if  future  conditions 
require  it. 

The  surface  equipment  of  this  mine  is  of  the  most  modern  and  up-to-date  type.  At  the 
Main  shaft  a  tipple  building  and  screening  plant  is  installed.  After  the  loaded  cars  leave  the 
cage  they  run  by  gravity  to  the  tipple,  which  is  the  rotary  type  and  holds  three  cars.  After 
being  emptied  the  car  runs  by  gravity  to  a  back-switch,  reverses,  and  runs  to  a  car-haul,  where 
it  is  picked  up  and  elevated  to  a  point  where  it  runs  back  by  gravity  to  the  shaft.  After  the 
coal  is  dumped  it  passes  over  shaking  screens  and  is  screened  into  various  sizes  as  required. 
The  coal  upon  lea\-ing  the  screens  passes  over  a  picking-table  and  into  railroad-cars.  Tlie  tipple 
building  is  a  very  commodious  structure  and  is  capable  of  handling  2,000  tons  of  coal  in  nine 
hours. 
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The  hoisting  is  accomplished  at  the  Main  shaft  by  a  pair  of  30  x  60  hoisting-engines,  with 
a  (iriim  14  feet  in  diameter,  and  fitted  with  all  the  most  modern  appliances,  liaviiif;  steam  Post 
brakes,  steam  reverse,  and  automatic  overwinding  device.  The  ciiges  are  equipped  with  safety- 
catches  and  detaching-hooks. 

At  the  Auxiliary  shaft  a  tipple  building  of  similar  design  as  the  one  at  the  Main  shaft  is 
under  construction. 

The  hoisting-engine  at  the  Auxiliary  shaft  is  by  the  same  builders  as  the  one  at  the  Main 
shaft,  24  X  54,  with  12-foot  drums,  and  fitted  with  same  appliances  as  the  Main  shaft. 

The  power  used  underground  is  compressed  air,  which  is  furnished  by  a  Kand  cross- 
compound  air-compressor  (steam-driven)  with  a  capacity  of  2,500  cubic  feet  of  air  a  minute. 

The  steam  plant  consists  of  four  return-tubular  boilers  150  hor.se-power  each ;  the 
foundations  are  laid  for  two  more.  These  when  completed  will  give  a  steam  plant  of  900 
horse-power.     There  is  a  thoroughly  equipped  machine-shop  with  all  the  latest  appliances. 

Other  buildings  consist  of  offices  ft)r  the  manager  ;ind  clerk  and  a  large  store-room  ;  also 
a  wash-house  with  tubs  and  showers  and  a  dry-house,  carpenter-shop,  two  large  Chinese  bunk- 
houses,  and  concrete  lamp-house,  with  requisites  capable  of  handling  750  lamps. 

All  the  buildings  are  steam-heated  and  electric-lighted,  the  power  for  lighting  being 
furnished  by  two  generators  D.C.  1 20  amperes,  250  volts  full  load  ;  these  are  belt-driven  by  a 
14-  X  4-inch  Robb  Armstrong  high-speed  engine.  An  auxiliary  lighting  set  which  consists  of 
a  D.C.  high-pressure  turbine  is  also  installed  in  the  power-house. 

The  water  for  the  plant  is  obtained  from  Nanaimo  river,  and  is  pumped  into  two  water- 
tanks  with  a  capacity  of  30,000  gallons  each,  and  standing  at  an  elevation  of  70  feet  ;  this  also 
furnishes  water  with  sufficient  pressure  for  a  fire  system. 

Six  seven-roomed  houses  of  a  very  high-class  finish  have  been  built  for  the  oflScial  staflf'. 
The  following  are  the  oflicial  returns  of  the  Reserve  Colliery  for  the  year  ending  December 
31st,  1914:— 


Sales  .\.sd  Output  for  Year. 

Coal. 

Coke. 

(Tons  of  2,'240  ft.) 

Tons. 

Tons. 

Tons. 

Tons. 

435 

435 

Total  for  colliery  use 

3» 

39 

474 
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Number  of  H.\xds  employed,  Daily  Wages  paid,  etc. 


UXDEKGROUND. 

Aboti:  Ground. 

Totals. 

Character  of  Labour. 

No.    em- 
ployed. 

Average 
Daily 
Wage. 

Xo.    era- 
ployed. 

Average 
Daily 
Wage. 

xo.  em-  -^;,^':f^« 

Supervision  and  clerical  assistance 

Whites — Miners 

5 

8 

5 

•s 

10 

Aliners'  helpers 



17 
12 

4.00  -  4.40 
4.50  -  5.50 

18 

26 

6 

2.75  -  3  m 
3.34  -  4.00 
0.50  -  1.75 

35 

38 

6 

Mechanics  and  skilled  labour  . 

Boys          

Chinese          

37 

1.50  -  1.76 

37 

34 

92 

Totals 

126 

Description  and  length  of  tramway,  plant,  etc. — Unwatering  of  shafts  and  developmenl^work 
from  March  1st,  191-t,  to  December  31st,  1914,  a  total  of  260  working-days.  Main  shaft 
sunk  to  a  depth  of  1,068  feet  and  a  Landing  level  turned  oiFat  953  feet.  Counter-shaft 
sunk  to  a  depth  of  982  feet  and  a  Landing  level  turned  off  at  919  feet.  Employees  are 
based  on  average  number  during  ten  months  of  operating. 


XORTHFIELD  MINE. 

This  mine  has  been  closed  down  since  the  strike  in  May.  In  the  meantime  it  was 
decided  by  the  company  to  pull  out  what  rails  and  pumps  that  could  be  obtained  and  abandon 
the  mine  for  the  present. 

Tlie  following  are  the  official  returns  of  the  Xorthfield  Colliery  for  the  year  ending 
December  31st,   1914:— 


.Sales  and  OcTprx  for  Yejir. 

Coal. 

Coke. 

(Tons  of  2,2401b.) 

Tons. 

Tons. 

Tons. 

Tons. 

221 
36 

257 

6 

6 



Total  for  collierv  use 

263 

Stocks  on  hand  first  of  year 

263 

263 

THflferpnpp  tjikpn  from  stock  durinff  vear 

NU. 
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Nu.MBER  OF  Hands  employed,  Daily  Wages  paid,  etc. 


UNl>ERCiROrND. 

Above  (iKor.vn. 

Totals. 

Character  of  Laboi'r. 

No.    em- 
ployed. 

Average 
Daily 
Wage. 

No.    era- 
ployed. 

Average 

Diiilv 
Wage. 

No.   em- 
ployed. 

1 

Average 
Daily 
Waie. 

I 

3.50 

Whites      Miners 

4 

1 

.SCO 
4.00 

4 
1 

Boys 

4 

1.50-  1.65 

4 

10 

10 

Description  and  length  of  tramway,  plant,  etc. — Mine  not  in  operation  during  year  and 
has  been  temporarily  abandoned  owing  to  labour  troubles  of  1913. 


Report  by  Inspector  Devlin. 

Canadian  Collieries  (Dunsmuir),   Limited. 

Head  Office— Victoria,  B.C. 

Capital,  gil. 5,000,000. 


Officers. 
Sir  William  Mackenzie,  President, 
A.  D.  Mcllae,  Vice-President, 
R.  P.  Ormsby,  .Secretary, 
A.  J.  Mitchell,  Treasurer, 
C.  F.  Compton,  Asst.  Secretary, 
J.  R.  Lockard,  General  Manager, 


Address. 
Toronto,  Ont. 
Vancouver,  B.C. 
Toronto,  Ont. 
Toronto,  Ont. 
Victoria,  B.C. 
Cumberland,  B.C. 


The  Canadian  Collieries  (Dunsmuir),  Limited,  during  the  year  1911  acquired  all  the 
holdings  of  the  Wellington  Collieries  Company,  Limited,  and  during  the  past  four  years  has 
been  operating  the  following  mines  : — 

The  Extension  Colliery,  in  the  Cranberrj^  District  (Extension);  J.  H.  Cunningham, 
manager. 

The  Comox  Colliery,  in  Comox  District;  R.  Henderson,  J.  H.  McMillan,  T.  A.  Spruston, 
managers  at  the  several  mines. 

Note.— This  latter  colliery  is  in  the  Comox  Inspection  Di.strict,  in  which  report  will  he 
found  a  description  of  the  property  and  the  details  of  production. 
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The  following  table  shows  the  combined  output  of  all  this  company's  collieries  during  the 
past  year : — 

Returns  from  the  Canadian  Collieries  Mixes  for  Year  1914. 


Sales  and  Output  fob  Year. 

Coal. 

Coke. 

(Tons  of  2,240  lt>.) 

Tons. 

Tons. 

Tons. 
2,314 

Tons. 

Sold  for  consumption  in  Canada 

/,       export  to  United  States 

300,011 
63,356 



363,367 

Total  sales 

2,314 

126,338 
24,035 

Used  under  colliery  boilers,  etc 

150,373 
*  10,207 

Total  for  collierv  use 

11,148 
21,355 

2,314 

MI. 

,/               last  of  j'ear ... 

Difference   f  *  added  to     \^  ^  durin»  year   

1 2,314 

l^uiereiice    ^  .j-^ai-gQ  f,.o„,  j  ''^"'-'^          '"o  .)  "*' 

OiitDut  of  collierv  for  vear       .... 

523,947 

Ml. 

By-products — Cla_y,  9-37  tons. 

Number  of  Hands  employed,  Daily  Wages  paid,  etc. 


Character  of  Labour. 


Supervision  and  clerical  assistance 

Whites — Miners 

Miners'  helpers 

Labourers 

Mechanics  and  skilled  labour. 

Boys 

Japanese — Miners  

Helpers 

Labourers 

Chinese  —  Miners 

Helpers 

Labourers 


Total 


Underground. 


Above  Ground. 


No.    em- 
ployed. 


446 
94 

2lKt 

53 

4 

70 

44 

9 

113 

90 

64 

1,262 


Average  i  x' 

,,   ■,  °  ]\o.    em- 

,,.     ■'  '  ployed. 

W  age.  1  '^    •' 


13 


54 

73 

4 


3 

i56 
303 


Average 

Daily 

Wage. 


Totals. 


Xo.    era- 
ployed. 

Average 

Daily 
Wage. 

88 

446 

94 

254 
126 

8 

70 

44 
12 



113 

90 
220 

1,565 
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EXTENSION   COLLIERY. 

J.  H.  Cimninghani,  Manager. 

The  general  supervision  of  all  the  mines  of  this  colliery  are  entrusted  to  J.  H.  Cunningham, 
who  has  an  overman  in  charge  of  each  mine. 

No.  1  OR  Tunnel  Mine. 

W.  James,  Overman ;   D.  Gordon,  J.  Davidson,  E.  John,  J.  Watson,  A.  Watson,  J.  Barclay, 
O.  Dabs,  H.  AVinstanley,  J.  J.  Jones,  W.  Bradley,  and  A.  McLachlan,  Fiiebosses. 

At  the  Extension  mines  during  the  first  part  of  the  year  operations  were  still  being 
carried  on  under  abnormal  conditions  owing  to  the  unsettled  labour  conditions  prevailing  in 
the  district. 

It  was  not  until  the  middle  of  the  year  that  any  great  improvement  was  shown  in  this 
regard.  In  No.  1  mine  the  daily  production  was  increased  from  200  tons  at  the  first  of  the 
year  to  400  tons  at  the  last. 

The  entire  mine  is  worked  on  the  long-wall  system,  and  hand-mining  is  employed.  In 
oi-der  to  meet  the  increased  production,  an  additional  split  has  been  introduced  in  the 
ventilating-current,  and  the  quantity  of  air  circulating  through  the  mine  has  been  doubled  by 
increasing  the  fan-speed. 

When  I  made  my  last  inspection  I  measured  46,-500  cubic  feet  of  air  a  minute  passing 
into  this  mine,  divided  into  three  splits. 

In  the  East  side  split  there  was  16,500  cubic  feet  of  air  a  minute  passing  for  the  use  of 
forty-two  men  and  four  mules,  or  an  average  of  305  cubic  feet  of  air  a  minute  for  each  unit 
employed. 

In  the  West  side  split  there  was  17,000  cubic  feet  of  air  a  minute  passing  for  the  u.se  of 
forty  men  and  five  mules,  or  an  average  of  309  cubic  feet  of  air  a  minute  for  each  unit  employed. 

In  the  split  on  the  West  side  of  the  Main  tunnel  there  was  2,500  cubic  feet  of  air  a 
minute  passing  for  the  use  of  four  men  and  one  mule,  or  an  average  of  379  cubic  feet  of  air  a 
minute  for  each  unit  employed.  No  explosive  gas  was  found  in  this  mine ;  timbering  was 
good  and  the  roadways  in  fair  order. 

No.  2  Mine,  Extension. 

Thomas  Strang,  Overman;  W.  Cosier,  J.  Glen,  H.  Davidson,  and 
J.  Nimmo,  Sr.,  Firebosses. 

In  No.  2  mine  the  operations  were  light,  and  were  confined  to  ground  adjacent  to  the 
Main  slope — naraelv,  Nos.  1  abd  2  levels  on  the  West  side,  and  No.  2  level  on  the  East  side. 
The  headings  in  No.  2  West  level  were  the  only  places  driving  in  the  solid,  all  other  work 
being  done  was  splitting  and  skipping  pillars. 

At  the  first  of  the  year  a  new  pump  was  installed  near  the  bottom  of  the  slope,  of  the 
following  description  :  A  five-stage  turbine  60-horse-power  Mather  and  Piatt  patent,  motor- 
driven,  direct-coupled,  capable  of  delivering,  at  1,400  Il.P.M.,  360  gallons  a  minute  against  a 
360-foot  head. 

During  my  last  inspection  I  measured  15,450  cubic  feet  of  air  a  minute  passing  into  this 
mine,  divided  into  two  splits. 

In  the  West  side  split  there  was  13,240  cubic  feet  of  air  a  minute  passing  for  the  use  of 
thirtj'  men  and  five  mules,  or  an  average  of  292  cubic  feet  of  air  a  minute  for  each  unit 
employed. 
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In  the  East  side  split  there  was  2,210  cubic  feet  of  air  a  minute  passing  for  the  use  of 
seven  men  and  one  mule,  or  an  average  of  221  cubic  feet  of  air  a  minute  for  each  unit 
employed. 

Xo  explosive  gas  was  found  and  the  timbering  and  roadways  were  in  fair  order.  Safety- 
lamps  of  the  Wolf  type  are  used  exclusively  in  No.  2  mine,  and  all  blasting  is  done  with 
permitted  explosives,  fired  by  electric  battery. 

Xo.  3  Mine,  Extessiox. 

James  Strang,  Overman ;    H.  Mitchell,  G.  Smith,  P.  Malone,  D.  Fagan,  T.  Taylor, 
and  J.  Nimmo,  Jr.,  Firebosses. 

In  No.  3  mine  operations  in  Xos.  4  and  o  West  levels  were  discontinued  after  the 
completion  of  the  rock  heading  through  the  fault.  The  Slope  district  was  again  opened  up. 
Considerable  repair-work  was  necessary  in  this  district  after  the  prolonged  shut-down.  The 
production  in  this  district  at  present  is  200  tons  a  day. 

The  ventilation  has  been  considerably  improved  by  the  installation  of  a  .5-foot  Stine  fan, 
disk  type,  used  as  a  "  Booster"  This  fan  is  motor-driven  and  runs  at  a  speed  of  600  R.P.M., 
passing  3-5,000  cubic  feet  of  air  a  minute  at  a  1-inch  water-gauge. 

Safety-lamps  of  the  Wolf  type  are  used  in  this  district,  and  all  blasting  done  with  permitted 
explosives,  all  shots  being  fired  by  electric  battery. 

During  my  last  inspection  I  measured  20,200  cubic  feet  of  air  a  minute  passing  into  this 
part  of  the  mine,  divided  into  two  splits. 

In  the  Slope  district  split  there  was  11,200  cubic  feet  of  air  a  minute  passing  for  the  use 
of  thirty-eight  men  and  six  mules,  or  an  average  of  200  cubic  feet  of  air  a  minute  for  each  unit 
employed. 

In  Xo.  5  West  split  there  was  9,000  cubic  feet  of  air  a  minute  passing  around  the 
workings. 

I  found  a  small  quantity  of  explosive  gas  in  the  face  of  Gourley's  level,  all  other  places 
being  free  from  gas ;  timbering  and  roadways  w  ere  in  fairly  good  order. 

No.  4  Mine,  Extexsiox. 

Robert  Bonar,  Overman  ;  W.  Wright,  J.  McMurtrie,  W.  Gilchrist,  S.  Davis, 

and  William  Wilson,  Firebosses. 

In  No.  4  mine  operations  were  resumed  in  October,  1914,  after  being  suspended  since 
August,  1912.  This  mine  was  in  excellent  condition  considering  the  period  of  time  it  had  been 
closed  down,  without  any  work  whatever  being  done  underground. 

Tlie  daily  production  of  this  mine  is  now  300  tons,  and  can  be  increased  materially 
whenever  desired.  All  mine-cars  have  been  fitted  with  Hadfield's  self-oiling  wheels  and  axles, 
Rowbotham's  patent. 

In  the  surface  plants,  both  at  Extension  proper  and  at  No.  4  mine,  considerable 
improvements  have  been  made  both  in  the  banking  and  in  the  screening  arrangements,  so  that 
a  better  grade  of  domestic  fuel  is  now  produced  than  heretofore.  A  corresponding  improvement 
has  also  been  made  in  the  grades  of  washed  nut  and  pea  coal  produced  at  the  washery  at 
Ladysraith. 

During  my  last  inspection  in  December  I  measured  27,340  cubic  feet  of  air  a  minute 
passing  into  this  mine,  divided  into  two  splits. 

In  the  East  side  split  there  was  16,000  cubic  feet  of  air  a  minute  passing  for  the  use  of 
forty -seven  men  and  four  mules,  or  an  average  of  271  cubic  feet  of  air  a  minute  for  each  unit 
employed. 
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In  the  West  side  split  there  was  11,3-tU  cubic  feet  of  air  a  minute  passing  for  the  use  of 
two  men. 

K.vplosive  gas  was  not  found  in  this  mine  ;  the  timbering  antl  roadways  are  in  good 
condition. 

The  company  has  a  rescue-station  at  Extension,  of  frame  construction,  2.5  x  53  feet,  which 
contains  a  smoke-room,  observation-room,  work-room,  and  dressing-room.  The  equipment  of 
this  station  consists  of  four  sets  of  2-hour,  1910  model,  helmet-type  Draeger  apparatus,  one 
oxygen-pump,  four  oxygen-tanks,  and  four  electric  safety-lamps  (Draeger  type).  There  has  been 
no  training  at  this  station  during  the  year  owing  to  tlie  unsettled  labour  conditions  prevailing 
in  the  district. 


S*LES    .AND    OlTPTT    FOK    Ye.VR. 

Coal. 

Coke. 

(Tuiisof  i.-'tOIt.) 

Tons. 

Tons. 

Tons. 

Tons. 

Sold  for  consumption  in  Canada 

/>       export  to  United  States 

7S,92.T 
15,137 

94,062 

Lost  in  washing 

Used  under  colliery  boilers,  and  employees 

•23,31.5 

S,35U 

31,665 

741 
4,2.30 

3,489 

Difference  added  to  stock  during  year 

1  ■29,2 16 

Number  of  H.\xds  employed,  Daily  Wages  paid,  etc. 


Character  or  Labour. 


Supervision  and  clerical  assistance. . . . 
Whites — Miners 

Miners'  helpers 

Lalioiirers 

Meelianics  and  skilled  labour 

Boys 

Chinese — Labourers   

Totals 


Underground. 


No.    em- 
ployed. 


3.-) 
237 

12 
^20 

13 
2 

16 


435 


Average 
Daily 
Wage. 


4.00  -  6.00 
3.. 50  -  .5.00 
•2.7-5  ■  3.30 


Above  Grocnd. 


No.    em- 
ployed. 


■2.47 
•2.75 
1.10 
1.50 


3.00 
3.00 
•2. -20 
1.65 


33 

1 

44 


83 


Average 
Daily 
Wage. 


3.50  -  6.r» 


2.75  -  4.40 

1.10 
1.50  -  1.65 


Totals. 


No.    em- 
ployed. 


40 
237 

12 
120 

46 
3 

60 


Average 
Daily 
Wage. 


518 


Xame  of  seam  or  pits— Wellington  Nos.  1,  2,  and  3,  and  4. 

Description  of  seams,  tunnels,  levels,  shafts,  etc.,  and  number  of  same— One  tunnel  connecting 
Nos.  1,  2,  and  3.     No.  4  shaft  situated  one  mile  south  of  tunnel. 
29 
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RbPORT    BY    ISSPECTOR    ]^EWTOS. 

Pacific  Coast  Coal  Mines,   Limited. 
Head  Office— Victoria,  B.C. 


Capital,  $2,000,000. 

Officers. 
John  H.  ToTikin,  President, 
C.  P.  Hill,  Vice-President, 
Talbot  Schmuck,  Secretary-Treasurer^ 
John  H.  Tonkin,  Superintendent, 
J.  Foy,  Mine  Manager, 

Value  of  plant,  §501,805. 


Address. 
Victoria,  B.C. 
Montreal. 
Victoria,  B.C. 
Victoria,  B.C. 
Nanainio,  B.C. 


This  company  includes  in  its  holdings  the  Fiddick  Colliery  at  South  "Wellington ;  the 
Morden  Colliery  on  Section  11,  Range  8,  Cranberry  District,  two  miles  east  of  South  Welling- 
ton ;  and  the  Suquash  Colliery  on  the  east  coast  of  Vancouver  Island,  near  Malcolm  island. 
Of  these,  the  Fiddick  Colliery  was  the  only  one  to  ship  coal  during  the  past  year,  but  at  the 
others  equipment  and  development-work  were  carried  out. 

The  following  are  the  official  returns  for  the  Fiddick  Colliery,  which  are  also  the  full 
returns  for  the  whole  company  : 


Sales  and  Octpct  for  Year. 

C0.4L. 

Coke. 

(Tons  of  2,240  1b.) 

Tons. 

Tons. 

Tons. 

Tons. 

Sold  for  consumption  in  Canada 

//       export  to  United  States 

79,194 
14,450 

93,644 

Lost  in  washing 

18,853 

Used  under  colliery  boilers,  etc 

16,999 

35,852 

Stocks  on  hand  first  of  year 

„              last  of  year 

1,0-24 
2,173 

1,149 

130,645 

Geo. 
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NoMBEi!  OF  Hands  kmployed,  Daily  Wages  paid,  etc. 


Undergrousd. 

Above  Ground. 

Totals. 

Ch.\ractkr  of  Laboi'r. 

No.   em- 
ployed. 

Average 
Daily 
Wage. 

No.    em- 
ployed. 

Average 
Daily 
Wage. 

No.   em- 
ployed. 

Average 
Daily 
Wage. 

Supervision  and  clerical  assistance ...    

^Vhites — Miners.          

4 
Ho 

S 

4.92 
3.80 

10 

s 

3.55 

14 
115 

3.94 
3.80 

49 

r> 

•2.95 
.TOO 
•J.l.-. 

49 

40 

.5 

2.95 

Mechanics  and  skilled  labour 

Bovs 

37 

3.29 

3.27 
2.15 

Japanese 



58 

1.70 

58 

1.70 

Totals                

176 

105 

281 

Name  of  seams  or  pits — Workings  on  the  upper  Douglas  seam. 

Description  of  seams,  tunnels,  levels,  shafts,  etc.,  and  number  of  same — At  the  South  Wellington 
mine  coal  is  reached  by  means  of  Slopes  1  and  2.  At  the  Morden  mine  coal  is  reached  by 
means  of  shafts  :  Shaft  No.  3,  6-5.5  feet  in  depth  ;  Shaft  No.  -1,  630  feet  in  depth.  No.  3 
is  10  X  18  feet  in  the  clear ;  No.  4  is  10  x  10  feet  in  the  clear. 

Description  and  length  of  tramway,  plant  etc. — At  South  Wellington  mine  the  plant  consists 
of  four  return-tubular  boilers,  100  horse-power  each;  one  Canadian  Rand  air-compressor, 
capacity  500  cubic  feet  a  minute ;  the  Canadian  Rand  cross-compound  air-compressor 
has  been  completed  and  is  now  in  service ;  two  Fairbanks-Morse  pumps  for  supplying 
w^ater  to  boiler.s,  7  x  5  x  12  duplex;  one  thoroughly  equipped  machine-shop;  double- 
drum  hoisting-engine  for  hauling  coal  from  slopes,  200  horse-power ;  one  Sheldon  fan 
capable  of  producing  85,000  feet  of  air,  with  1|  inches  of  water-gauge;  one  mine-rescue 
station  containing  two  2-hour  apparatus  and  one  J-hour  apparatus.  The  underground 
plant  consists  of  two  winches  6i  x  8,  two  5x7,  and  one  9x11.  Pumps,  300-gallon 
electric  turbine-pump  ;  one  600-gallon  Cameron  piston-pump  ;  two  Fairbanks-Morse  pumps, 
duplex,  one  o\  x  3i  x  5  and  one  7x5x7;  and  three  small  duplex  pumps,  one  3x2x5 
and  two  4x3x6;  250  mine-cars  and  approximately  ten  miles  of  narrow-gauge  track 
in  mine. 

At  Morden  mine  the  plant  con.si.sts  of  three  150-horse-power  return-tubular  Goldie  & 
McCulloch  72- X  18-inch  boilers,  160  fib.  working-pressure;  one  pair  24  x  36  hoisting- 
engines  equipped  with  safety  overwinding  device,  steam-reverse  and  steam-brake;  two 
10-foot  sheaves  with  collars  and  boxes  and  two  self-dumping  cages  ;  one  Gwynnes  5-inch 
centrifugal  pump  direct-connected  to  250-volt  A.C.  motor;  two  150-kw.  electrical  generators 
connected  to  two  Goldie  &  McCulloch  1 3  x  20  x  9  high-speed  engines;  five  electrical  motors, 
400-volt,  1,200  R.P.M.  ;  one  Sheldon  ventilating  mine-fan  direct-connected  to  a  17-  x  20. 
inch  Vulcan  Iron  ^^'orks  fan-engine;  one  Marcus  screen  65  feet  long,  one  Marcus  screen  63 
feet  long,  both  with  double  decks  and  doors ;  one  Weir  feed-pump. 
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FIDDICK  COLLIERY,  SOUTH  WELLINGTON. 

J.  Foy,  Manager ;  L.  Saville,  Overman  ;  F.  Hilley,  J.  Ranaldi,  D.  Nellist,  J.  "\V.  Dykes, 
J.  Neen,  A.  Kerkman,  and  R.  RoUison,  Firemen. 

This  mine  is  operated  by  two  slopes,  Nos.  1  and  2,  on  the  Fiddick  and  Richardson 
properties,  and  is  down  a  distance  from  1,200  to  1,400  feet,  with  levels  turned  oflF  north  and 
south.  The  system  of  working  is  pillar  and  stall,  and  in  some  places  when  the  coal  is  low  the 
long-wall  method  has  been  adopted. 

During  the  year  labour  troubles  impaired  the  output  of  these  mines.  On  May  25th  the 
tipple  at  this  mine  was  completely  destroyed  by  fire.  This  tipple  has  been  replaced  by  a  most 
modern  one,  electrically  driven,  and  equipped  with  Marcus  screens  60  feet  in  length.  The 
tipple  is  of  the  four-track  type  and  was  in  operation  eleven  days  after  the  destruction  of  the 
old  one. 

Machitiery  installed. — The  machinery  consists  of  one  Canadian  Rand  straight-line 
compressor,  capacity  480  cubic  feet  of  air  a  minute ;  one  Norwalk  air-compressor,  capacity  707 
cubic  feet  of  air  a  minute ;  and  one  cross-compound  compressor,  capacity  2,100  cubic  feet  of  air 
a  minute.  These  compressors  furnish  power  for  winches  and  pumps  underground.  The  power- 
house also  contains  an  electric  unit,  a  50-kw.  generator,  25  horse-power,  with  a  D.C.  exciter 
attached:  these  are  driven  by  a  steam-engine  9x16.  There  are  also  four  return  tubular 
boilers,  286  horse-power,  and  a  new  17-x  26-inch  engine  has  been  installed. 

The  ventilation  of  these  mines  is  produced  bj'  a  Sheldon  single-inlet  reversible  fan,  9i 
feet  in  diameter,  driven  by  a  9i  s  14  steam-engine,  direct-connected,  producing  85,000  cubic 
feet  of  air  a  minute,  with  a  water-gauge  of  H  inches. 

Xo.  1  Mine. — This  mine  has  a  slope  down  a  distance  of  2,000  feet,  with  levels  turned  off 
north  and  south  in  fairly  good  coal,  varj-ing  from  3  to  7  feet  in  thickness.  The  south  levels 
are  driven  towards  the  old  Soulhjield  property. 

Xo.  2  Mine. — There  is  no  development-work  being  carried  on  in  this  mine,  only  the 
extraction  of  pillars. 

In  the  firing  of  all  shots  Monobel  powder  is  used  exclusively,  fired  by  electric  batteiies. 
These  mines  are  worked  by  safety-lamps  of  the  Wolf  pattern. 

When  I  visited  these  mines  in  December  I  found  14,800  cubic  feet  of  air  a  minute 
passing  into  the  No.  1  mine  for  the  use  of  thirty-six  men  and  four  hoi"ses,  or  an  average  of  308 
cubic  feet  of  air  for  each  unit  employed. 

There  was  13,800  cubic  feet  of  air  a  minute  passing  into  the  No.  2  mine  for  the  use  of 
fifty  men  and  four  horses,  or  an  average  of  222  cubic  feet  of  air  for  each  unit  employed. 

No  explosive  gas  was  found,  and  the  timbering  and  roadways  are  in  good  condition. 

I  examined  the  rope  inspector's  report-book  on  all  ropes  and  winches,  and  found  all 
reported  in  good  condition. 

MORDEN  COLLIERY,  SOUTH  WELLINGTON. 
J.  Foy,  Manager ;  L.  Lee,  Overman ;  J.  Sutherland  and  J.  Donnachie,  Firemen. 

This  is  a  new  mine,  operated  by  the  same  company,  on  Section  11,  Range  8,  Cranberry 
District,  two  miles  east  of  the  Fiddick  Colliery.  Two  shafts  are  sunk  ;  the  main  shaft  is  9  x 
16  feet  and  the  air-shaft  9x12  feet  in  the  clear,  and  are  sunk  to  a  depth  of  600  feet. 

The  sinking  of  these  shafts  was  completed  in  1913,  but  owing  to  labour  troubles  was 
forced  to  stand  idle  until  the  summer  of  1914.  During  this  enforced  idleness  a  most  modern 
plant  has  been  completed,  one  that  is  unique  in  this  Province. 
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The  tipple  has  four  tracks,  equipped  with  two  Marcus  screens,  one  61  feet  long  and  5  feet 
wide,  the  other  66  feet  long  and  5  feet  wide.  The  coal  is  delivered  on  a  Head-Wrightson  jib 
loader,  and  from  there  goes  to  the  railroad-cars.  The  entire  construction  of  this  tipple  is 
reinforced  concrete  and  steel  and  is  absolutely  fire-proof.  Everything  about  the  tipple  is 
electricully  driven. 

The  head-frame  over  the  hoisting-shaft  is  built  entirely  of  reinforced  concrete  and  is  the 
first  of  its  kind  in  this  district.  From  the  surface  this  concrete  frame  rises  to  a  height  of 
74  feet  6  inches  to  the  centre  of  the  10-foot  hoisting-sheaves.  Each  of  the  main  braces  contain 
over  50  tons  of  concrete,  and  in  the  entire  tipple  and  head-frame  there  is  approximately  500 
cubic  yards  of  this  material. 

Tliere  are  two  24-  x  48-inch  hoisting-engines  at  this  shaft,  made  by  the  Leitchfield 
Engineering  Company,  and  they  are  complete  with  all  safety  attachments. 

The  hoisting-shaft  is  equipped  with  automatic  self-dumping  cages,  and  the  plant  is  designed 
for  a  capacity  of  1,500  tons  in  a  shift  of  eight  hours. 

The  air-shaft  is  10x10  feet  in  the  clear  ;  a  head-frame  has  been  erected  over  it  and  a 
pair  of  18-  x  30-inch  engines  installed.  The  shaft  is  etiuipped  for  handling  men  with  a  cage) 
if  required. 

These  engines  will  also  be  used  to  handle  the  coal  in  the  main  slopes,  which  are  at  present 
driven  down  a  distance  of  approximately  600  feet,  in  fairly  good  coal. 

The  ventilation  is  produced  by  a  Sheldon  double-entry  fan  7  feet  in  diameter,  at  from  .3- 
to  31-inch  water-gauge,  at  250  R.P.M.  A  16- x  12-inch  engine,  made  by  the  Vulcan  Iron 
Works  drives  this  fan,  and  is  built  on  a  reinforced  concrete  foundation. 

Tlie  boiler  plant  at  present  consists  of  three  150  horse-power  Goldie  &  McCulloch  high- 
pressure  boilers,  individual  settings  connected  to  one  66-inch  stack  60  feet  high.  Foundations 
are  in  for  duplicate  settings  of  three  more.  The  main  base  for  the  two  stacks  is  of  concrete, 
arched  through  into  the  pump  and  heater  room.  Heater  is  1,000  horse-power,  Goldie  & 
McCulloch  type.  Feed-pumps  are  the  vertical  type,  each  capable  of  taking  care  of  1,000 
horse-power  boilers. 

Piping  of  the  boilers  is  in  duplicate  ;  main  steam  consumption  can  be  taken  from  either 
setting  of  three,  or  any  unit  can  be  cut  out  without  interference.  In  the  power-house  at 
present  are  installed  two  vertical  compound  engines,  Goldie  &  McCulloch  type,  each  direct, 
connected  to  a  150-kw.  generator  of  the  Westinghouse  type.  All  wiring  is  under  the  floor  in 
conduits.     Switchboards  are  of  slate  and  the  room  presents  an  attractive  appearance. 


SXIQUASH  COLLIERY. 

During  the  year  1914  con.siderable  progress  has  been  made  along  lines  leading  to  the 
permanent  development  of  the  property.  A  large  force  of  men  was  kept  busy  clearing  ground 
for  the  plant  and  erection  of  same. 

A  new  shaft  has  been  started,  size  11  x  22  feet  in  the  clear.  Work  was  stopped  when 
war  was  declared.  At  the  present  time  the  shaft  is  down  18  feet  into  solid  rock.  A  concrete 
collar  was  put  in  and  all  surface  water  was  completely  cut  off.  The  landing  "  keps  "  or  "  fans  " 
are  set  in  the  concrete  in  the  permanent  positions. 

The  company  has  installed  the  permanent  engines  for  this  shaft,  which  are  as  follows  ;— 
A  pair  of  24-  x  36-inch  engines  made  by  the  Vulcan  Iron  Works,  of  Wilkes-Barre,  Pa.,  and  a 
9-foot  conical  drum  ground  for  a  IJ-inch  rope.  These  engines  are  equipped  with  steam-brake, 
reverse,  and  Nicholson  safety  overwinding  device. 
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Two  Goldie  ifc  McCulloch  high-pressure  boilers,  150  horse-power  each,  have  been  installed, 
and  the  foundations  are  in  place  for  the  installation  of  two  more.  A  Xorwalk  compressor 
and  complete  sinking  plant  have  been  installed,  and  everything  is  in  readiness  to  proceed  with 
the  sinking. 

Permanent  buildings  covering  all  machinery  installed  have  been  erected.  The  superin- 
tendent's residence  and  a  model  bunk-house  of  eighteen  rooms  have  been  erected. 

Considerable  work  has  been  done  in  the  mine  from  the  old  shaft.  The  permanent  plan 
of  working  calls  for  the  use  of  the  old  shaft  as  an  air-shaft,  and  with  this  end  in  view  the 
company  has  been  driving  a  pair  of  slopes  down  to  intersect  the  main  level  from  the  new  shaft, 
in  order  to  have  the  ventilation  established  and  considerable  development  finished  almost  as 
soon  as  the  new  shaft  cuts  the  seam. 

These  slopes  have  been  driven  a  distance  of  790  feet  from  the  old  shaft  level,  and  still 
have  appro.ximately  510  feet  to  go  to  reach  the  main  level  from  the  new  shaft.  Levels  have 
been  tunnelled  from  these  slopes  and  the  plan  will  be  to  lower  this  coal  to  the  new  shaft. 
The  vein  is  dipping  about  3  degrees  to  the  new  shaft.  The  slopes  are  in  a  verj-  fine  coal, 
about  7  feet  6  inches  and  8  feet  in  thickness. 

The  main  shaft  level  in  the  old  shaft  has  been  driven  about  800  feet,  and  on  this  level  a 
long-wall  face  about  1,200  feet  in  length  has  been  in  operation.  There  was  8  feet  6  inches  of 
coal  in  the  face  of  this  entr}'. 

Boat  H.^rbour. 

Machinery  installed. — Two  return-tubular  18  x  20  boilers,  IOC)  horse-power  each;  one 
Houston  Stan  wood  washer-engine,  14  x  20  ;  one  Houston  Stan  wood  loading-engine,  10  x  14  : 
one  elevator-engine,  15  horse-power;  one  double-drum  hoist. 

The  company  operates  its  own  railroad  (standard  gauge)  from  the  mines  to  the  bunkers 
at  Boat  harbour.  At  present  the  extension  of  the  docks  at  Boat  harbour  is  commencing; 
these  will  be  extended  out  a  distance  of  500  feet  in  order  to  take  care  of  additional  tonnage 
and  enable  vessels  of  anv  size  to  be  coaled. 
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The  Vaneouver-Nanaimo  Coal  Mining  Co.,  Ltd. 

Head  Office — Vancouver,  B.C. 

Capital,  81,000,000. 

Officers.  Address. 

H.  W.  :N[a3-nar(l,  Pre.sident,  77-t  Hastings  Street,  Vaiicoiner,  B.C. 

J.  L.  G.  Abbott,  Vice-President,  525  yeymour  Street,  Vancouver,  B.C. 

J.  L.  G.  Abbott,  Acting  Secretarj- -Treasurer,  525  Seymour  Street,  Vancouver,  B.C. 

H.  N.  Freeman,  Superintendent,  P.O.  Bo.\  283,  Nanaimo,  B.C. 

Value  of  plant,  §500,000. 


XEW  EAST  WELLINGTON  COLLIERY. 

H.  N.  Freeman,  Manager;  J.  Dixon,  Overman;  T.  Miles,  W.  J.  Moore, 
J.  Bennie,  and  R.  Reid,  Firemen. 

This  mine  is  situated  about  two  miles  from  Nanaimo  City.  The  seam  is  known  as  the 
'•  Old  Wellington  "  seam.  It  is  reached  from  the  surface  by  two  slopes  running  N.  70°  E., 
and  pitching  about  35  degrees,  down  a  distance  of  1,400  feet.  At  this  point  headings  are 
turned  off  N.  65°  E.,  which  are  up  to  the  boundary-lines. 

The  coal  varies  from  4  to  8  feet  in  thickness  and  is  worked  on  the  long-wall  and  pillar- 
and-stall  systems.  This  coal  is  of  a  very  hard  nature,  being  free  from  impurities  and  is  all 
hand-mined.  Monabel  powder  is  used  exclusively,  fired  by  batteries.  Owing  to  the  depression 
in  the  coal  trade  since  the  beginning  of  the  war,  this  mine  has  not  been  worked  to  its  full 
capacity.     At  the  beginning  of  December  the  company  reduced  the  staff  60  per  cent. 

No  development-work  is  in  operation.  All  places  have  reached  the  boundary,  and  are 
coming  back  extracting  pillars. 

At  the  beginning  of  February,  1914,  this  mine  was  put  exclusively  on  safety-lamps  of 
the  Wolf  pattern. 

During  the  year  a  new  fan  has  been  installed  ;  engine,  12  x  16,  direct-coupled,  making 
86  R.P.M.,  and  producing  100,000  cubic  feet  of  air  a  minute.  A  new  lamp-house  has  been 
built  with  a  capacity  of  500  lamps. 

Machinery  installed. — One  hoist,  12  x  16  ;  three  return-tubular  boilers,  212  hoi-se-power ; 
Canadian  Kand  compressor,  700  cubic  feet ;  one  sawmill. 

When  I  made  my  last  inspection  in  December  there  was  48,000  cubic  feet  of  air  a  minute 
passing  into  this  mine,  divided  into  three  splits. 

No.  1  Split. — There  was  5,100  cubic  feet  of  air  a  minute  passing  into  this  split  for  the 
use  of  twelve  men  and  two  horses,  or  an  average  of  2S;5  cubic  feet  of  air  for  each  unit 
employed. 

Xo.  2  Split. — There  was  12,900  cubic  feet  of  air  a  minute  passing  into  this  split  for  the 
use  of  eighteen  men  and  two  horses,  or  an  average  of  537  cubic  feet  of  air  for  each  unit 
employed. 
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J\^o.  3  Split. — There  was  15,000  cubic  feet  of  air  a  minute  passing  into  tliis  split  for  the 
use  of  twenty  men  and  four  horses,  or  an  average  of  468  cubic  feet  of  air  for  each  unit 
employed. 

A  gas-cap  in  the  counter-heading,  N^o.  4  East  level,  and  a  body  of  non-explosive  gas  in 
No.  2  East  level  was  found. 

I  examined  the  rope  inspector's  report-book  on  all  ropes  and  winches,  and  found  all 
reported  as  in  good  condition. 

The  following  are  the  official  returns  from  the  New  East  Wellington  Colliery  for  the 
year  1914  : — 


S.U.ES  AND  Output  for  Ye.\r. 

Coal. 

Coke. 

■     (Tons  of  2,2401b.) 

Tons. 

Tons. 

Tons. 

Tons. 

Sold  for  consumption  in  Canada 

89,548 
7,242 

fi              It        other  countries               .    . 

96,790 

Total  sales    

Coal  consumption  by  workmen 

1,479 

Used  under  coUierj'  boilers,  etc 

8,157 

9,636 

Total  for  colliery  use 

Stocks  on  hand  first  of  year 

,1               last  of  year 

3,821 
4,553* 

732 

Output  of  colliery  for  year 

107,158 

*  Including  3,902  tons  slack. 

Number  of  H.wds  employed.  Daily  Waoes  paid,  etc. 


Underground. 

Above  Ground. 

■ 

Totals. 

Character  of  Labour. 

No.    em- 
ployed. 

Average 
Daily 
Wage. 

No.    em- 
ployed. 

Average 
Daily 
Wage. 

No.    em- 
ployed. 

Average 
Daily 
Wage. 

Supervision  and  clerical  assistance 

15 
124 

S 

4 



19 

124 

S 

4.6-2 

4.62 

Labourers 

Mechanics  and  skilled  labour 

Boys    

tTananese     Labourers 

68 
2 
2 

3.15 
3.85 
1.50 

3 
14 

1 

3.15 
3.70 
1.50 

71 

16 

3 

3.15 
3.72 
1.50 

Chinese — Labourers 

15 

2.00 

15 

2.00 

Indians 

211 

37 

248 

Totals              
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NORTHERN  DISTRICT  OF  VANCOUVER  ISLAND. 
Report  of  Heni{v  Dicvlix,  I.vspector. 

I  have  the  honour  to  submit  my  annual  report  as  Inspector  of  Mines  for  the  Northern 
District  of  Vancouver  Island  for  the  year  ending  December  31.st,  1914,  together  with  a  list  of 
all  accidents  and  colliery  returns. 

Canadian  Collieries  (Dunsmuir),   Ltd.* 

COMOX  COLLIERIES. 

These  collieries  were  formerly  operated  by  the  Wellington  Colliery  Company,  but  were 
taken  over  by  the  Canadian  Collieries  (Dunsmuir),  Limited,  in  1911.  The  mines  are  situated 
in  the  Comox  district,  about  seventy  miles  from  Nanaimo.  A  railway  about  twelve  miles  in 
length  connects  the  various  mines  to  a  shipping  point  at  Union  Bay,  ovev  which  the  whole 
output  is  conveyed. 

This  company  is  operating  in  Cumberland  mines  known  as  Nos.  4  and  7  slopes,  and  Nos. 
5,  6,  and  8  shafts.  The  new  railway'  has  been  extended  to  connect  with  the  various  mines  in 
this  district,  thus  doing  away  with  the  heavy  grade  on  the  old  line.  These  mines  have  been 
operated  continuously  during  the  year,  but  with  some  broken  time  towards  the  latter  end. 

The  company  has  a  rescue-station  at  No.  6  mine,  40  x  24  feet,  with  smoke,  dressing,  and 
work  rooms,  while  a  room  for  teaching  "  first  aid  "  is  attached.  The  equipment  of  the  station 
consists  of  four  2-hour  sets,  1910  model,  helmet-type,  Draeger  apparatus;  one  recharging 
oxygen-pump  ;  four  oxygen-tanks  ;  four  electric  safety-lamps  (Draeger  type).  There  has  been 
very  little  training  done  at  this  station  during  the  year. 

In  August  of  1913  the  company  turned  on  the  power  from  the  hydro-electric  power 
plant  situated  on  the  Puntledge  river.  The  power-house  contains  two  Frances  turbines  of 
6,000  horse-power  each,  direct-coupled  to  a  4,000-k.w-.  generator,  generating  powei'  at  13,200 
volts,  3-phase,  2-5  cycles.  The  power  is  delivered  to  the  various  mines  and  the  shipping  point 
at  Union  Bay  through  transmission-lines  aggregating  about  thirty  miles  in  length. 

At  Union  Bay  the  shipping  wharves,  the  machine-.shops,  foundry,  and  coal-washing  plant 
are  driven  and  lighted  by  electricity,  and  with  the  completion  of  the  electric  plant  at  No.  6 
mine,  electricity  for  power  purposes  will  supersede  the  use  of  steam  entirely  in  the  Comox  field. 

The  company's  hydro-electric  plant  at  Puntledge  river  has  been  in  continuous  operation 
during  the  year.  The  lines  have  been  extended  for  supplying  electric  power  to  Cumberland, 
Courtenay,  Bevan,  and  Puntledge,  as  well  as  considei-able  extensions  to  the  system  at  L'^nion 

Bay. 

No.  4  Mine. 

R.  Henderson,  Manager;  C.  Pamham,  Overman;  T.  Mordy,  J.  Furbow,  J.  Dando,  J.  Comii, 

S.  Horwood,  J.  Edwards,  A.  Odgers,  J.  Reid,  M.  Brodrick,  F.  Bell, 

and  H.  A.  Simms,  Firebosses. 

This  mine  is  situated  about  two  miles  from  Cumberland  and  about  eighteen  miles  from 
the  shipping  point  at  Union  Bay. 

The  ventilation  is  produced  by  a  Sullivan  reversible  fan  driven  by  a  3.50-horse-powei- 
direct-coupled  motor,  running  at  245  R.P.M.,  and  capable  of  delivering  190,000  cubic  feet  of 
air  a  minute,  with  a  5i-inch  water-gauge. 


*  See  also  page  445. 
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The  conversion  of  the  main  haulage-engine  at  this  mine  to  electrical  drive  was  completed 
and  has  proved  successful  in  every  way.  The  completion  of  this  conversion  eliminated  entirely 
the  use  of  steam  at  the  mine. 

An  additional  pump  has  been  installed  at  the  manway  of  a  capacity  of  2,500  gallons  a 
minute,  and  driven  bv  a  75-horse-power  motor,  to  take  care  of  the  surface  water  at  flood-times. 

A  100-horse-power  electrical  hoist  driven  by  a  flame-proof  alternating-current  motor  has 
been  installed  in  No.  1  slope  to  replace  the  old  D.C.  hoist.  Another  electrical  hoist,  duplicate 
of  above,  is  being  installed  in  No.  2  slope. 

The  underground  pumping  system  has  been  remodelled.  A  borehole  was  sunk  from  the 
surface  to  the  head  of  the  workings  approximately  850  feet  deep,  and  a  6-inch  pipe  installed. 
A  seven-stage  turbine-pump  constructed  entirely  of  acid-resisting  bronze,  and  of  a  capacity  of 
450  gallons  a  minute  at  900-foot  head,  driven  by  a  150-horse-power  induction-motor,  has  been 
installed  for  pumping  the  entire  mine- water  through  the  borehole. 

A  four-stage  turbine-pump,  also  of  acid-resisting  bronze,  and  of  a  capacity  of  250  gallons 
a  minute  at  200-foot  head,  has  been  installed  for  pumping  the  water  over  from  No.  2  slope  to 
the  pump  at  the  bore-hole.  These  two  pumps  have  replaced  nine  pumps  which  were  formerly 
used  in  relays  to  pump  the  water  up  the  slopes  to  the  surface. 

A  second  borehole  was  sunk  to  the  head  of  the  workings  and  a  2-inch  pipe  installed  about 
the  same  depth  as  the  water  borehole,  and  an  electric  cable  installed  to  furnish  power  to  the 
underground  workings.  This  cable  is  three-conductor  No.  0,  B.  A;  S.  standard,  rubber-insulated 
and  double-armoured,  and  is  suspended  from  a  specially  designed  clamp  at  the  surface  mounted 
on  a  concrete  pillar.  The  power  is  supplied  at  2,200  volts,  3-phase,  25  cycles.  Transformers 
are  installed  underground  for  stepping  down  from  2,200  volts  to  440  volts  for  supplying  the 
hoists  and  small  motors.     Current  for  lighting  is  also  furnished  at  110  volts. 

Two  Sullivan  type  C  E  7,  short-wall,  flame-proof  coal-cutting  machines  are  being  installed 
in  this  mine,  together  with  necessary  cables,  transformers,  etc.  These  machines  have  self- 
propelled  trucks  and  operate  at  440  volts,  3-phase. 

The  use  of  the  old  direct-current  plant  at  this  mine  has  been  discontinued,  being  replaced 
by  the  installation  of  the  borehole  cable  above  noted.  Telephones  have  been  installed  under- 
ground, connecting  all  principal  points  and  surface. 

Safety-lamps  of  the  "Wolf  type  are  used  exclusively  in  this  mine,  all  blasting  being  done 
with  permitted  explosives,  fired  by  electric  battery. 

The  coal-seam  is  reached  by  two  slopes,  Nos.  1  and  2,  a  direct  haulage  system  being  in 

use. 

JCo.   1    Slope. 

This  slope  is  down  a  distance  of  7,000  feet,  running  due  north.  A  diagonal  slope,  4,000 
feet  from  the  entrance  of  the  mine,  running  N.  45°  E.,  is  down  a  distance  of  3,000  feet,  where 
levels  are  turned  oif  east  and  west — Nos.  15,  16,  17,  18,  and  19  on  the  West  side,  and  Nos. 
16,  17,  18,  and  19  on  the  East  side. 

No.  15  West  level  and  Nos.  17  and  18  East  levels,  are  extracting  pillars;  the  other  levels 
are  advancing,  with  the  exception  of  No.  19  East  level,  which  was  driven  through  on  No.  17 
West  level,  off  No.  2  slope,  which  makes  a  connection  between  the  two  slopes  and  is  used  as  a 
travelling-road. 

All  the  levels  are  worked  on  the  pillar-and-stall  system,  and  in  good  coal  ranging  from 
4  to  5i  feet  in  thickness,  with  a  band  of  rock  running  in  the  centre,  from  10  to  12  inches  in 
thickness,  and  having  a  fairly  good  fireclay  roof. 
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During  my  inspection  in  December  I  measured  28,800  cubic  feet  of  air  a  minute  passing 
into  this  slope  for  the  use  of  sixtv-four  men  and  eight  mules,  or  an  average  of  3"27  cubic  feet 
of  air  a  minute  for  each  unit  employed.  I  found  a  small  quantity  of  explosive  gas  in  No.  18 
stall,  No.  1 7  West  level,  and  No.  1 1  stall,  No.  18  West  level ;  also  a  slight  gas-cap  throughoiit 
the  pillars  in  No.  15  West  level.     The  timbering  is  good  and  the  roadways  in  fair  condition. 

So.  2  Slope. 

This  slope  branches  off  No.  1  slope  a  short  distance  from  the  mouth  of  the  tunnel,  running 
N.  45°  E.,  and  is  down  a  distance  of  8,000  feet,  forming  the  deepest  workings  of  the  mine. 

This  slope,  like  No.  1  slope,  has  not  advanced  any  during  the  year  owing  to  an  inrush  of 
water,  which  the  old  svstem  of  pumping  could  not  cope  with,  and  consequently  the  lower  end 
of  the  slope,  was  filled  with  water.  Levels  are  turned  off  this  slope  east  and  west — namely, 
Nos.  15,  16,  17,  18,  and  19  on  the  East  side,  and  Nos.  13,  14,  15,  16,  17,  18,  and  I'J  on  the 
west  side.  No.  15  on  the  East  side  and  Nos.  13,  14,  15,  and  16  on  the  West  side  are 
extracting  pillars  ;  the  other  levels  are  advancing  in  good  coal,  ranging  from  4  to  6  feet  in 
thickness,  with  a  band  of  rock  in  the  centre  from  12  to  15  inches  in  thickness.  The  roof  is  of 
friable  fireclay  and  requires  careful  timbering.  All  the  levels  are  worked  on  the  pillar-and- 
stali  system. 

During  my  last  inspection  I  measured  54,000  cubic  feet  of  air  a  minute  passing  into  this 
slope,  divided  into  two  splits. 

In  the  East  side  split  there  was  18,500  cubic  feet  of  ^ir  a  minute  passing  for  the  use  of 
forty-five  men  and  eight  mules,  or  an  average  of  268  cubic  feet  of  air  a  minute  for  each  unit 
employed. 

In  the  West  side  split  there  was  13,250  cubic  feet  of  air  a  minute  passing  for  the  use  of 
forty-five  men  and  seven  mules,  or  an  average  of  200  cubic  feet  of  air  a  minute  for  each  unit 
employed. 

I  found  explosive  gas  in  Nos.  18  and  19  stalls,  No.  15  East  pillars.  Blasting  is  prohibited 
in  this  level. 

I  also  found  a  small  quantity  of  explosive  gas  in  No.  19  stall.  No.  17  West  level,  and  a 
slight-  gas-cap  in  Nos.  14  and  15  stalls,  No.  16  West  pillars.  Timbering  is  in  good  condition, 
with  the  exception  of  No.  21  stall,  which  was  ordered  to  be  timbered  up.  Roadways  are  in 
fairly  good  order. 

There  was  54,000  cubic  feet  of  air  a  minute  passing  into  this  mine  in  the  main  intake  in 
No.  2  slope  ;  the  amount  passing  into  the  East  side  split  was  18,500  cubic  feet  a  minute,  and 
the  amount  passing  into  the  West  side  split  was  13,250  cubic  feet  a  minute,  making  a  loss  in 
leakage  through  doors,  stoppings,  etc.,  of  22,250  cubic  feet  of  air  a  minute. 

No.  5  M:sE. 

J.  H.  McMillan,  Manager  of  Nos.  5  and  6  Mines  ;  J.  Gillespie,  Overman,  No.  5  Mine  :  K.  B. 

Gascoyne,  Jno.  Brown,  Jas.  Brown,   S.  Jones,  H.   Leighton,  J.   M.   Gillespie,  N. 
Bevis,  E.  L.  Saunders,  W.  C.  Jones,  R.  McNiel,  and  D.  Marsh,  Firebosses. 

This  seam  is  reached  by  a  shaft  at  a  depth  of  600  feet  to  the  Lower  seam.  Only  the 
Upper  seam  is  being  worked  at  the  present  time,  some  300  feet  above  the  Lower  seam,  the 
latter  having  been  abandoned  and  allowed  to  fill  with  water. 

The  Upper  seam  is  connected  by  a  travelling-road  with  No.  6  mine,  each  having  a 
separate  intake  and  return.  This  shaft  acts  both  as  an  intake  and  return,  being  dix  ided  by  a 
stronf  midwall  between  the  hoisting  and  upcast  shafts. 
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Nos.  1  and  2  iuclioes  are  operating  to  the  rise  of  the  seam,  and  Xos.  1  and  2  slopes  to 
the  dip  of  the  seam. 

This  mine  is  worked  on  the  pillar-and-stall  system.  The  seam  varies  from  3  to  9  feet  in 
thickness,  and  contains  several  heavy  bands  of  shale  and  bone,  which  makes  it  very  difficult  to 
clean  the  coal.  All  blasting  is  done  with  Monobel  powder,  the  shots  being  fired  by  an  electric 
battery. 

Considerable  development  has  been  done  in  this  mine  during  the  year.  Xo.  1  slope, 
situated  1,000  feet  east  of  the  shaft,  was  extended  758  feet  and  has  opened  up  some  good 
ground.  The  installation  of  a  100-hoi'se-power  electric  hoist  at  Xo.  1  slope  has  been  completed, 
and  also  a  50-horse-power  hoist  has  been  installed  at  No.  2  slope.  Another  50-horse-power 
electric  hoist  is  on  the  ground  to  be  installed  at  the  West  side  of  the  shaft.  All  these  hoists 
are  driven  by  alternating-current,  flame-proof  motors. 

A  five-stage  motor-driven  tuibine-pump  has  been  installed  at  the  shaft-bottom,  capable  of 
dealing  with  -iOO  gallons  a  minute  at  360-foot  head.  A  three-stage  motor-driven  centrifugal 
pump  has  also  been  installed  at  No.  1  dip,  capable  of  dealing  with  75  gallons  a  minute. 

A  lOO-kw.  motor-generator  set  has  been  installed  in  the  sub-station  at  this  mine  for 
furnishing  electric  power  at  250  volts  D.C.  for  locomotive  haulage  underground.  The  track 
on  the  main  East  level  has  been  partly  lelaid  with  60-Ib.  steel  rails  and  bonded  for  locomotive 
haulage.     A  6-ton  double  motor  electric  locomotive  is  on  the  ground,  but  not  yet  installed. 

A  Sullivan  type  C  E  7,  short-wall  coal-cutting  machine,  with  self-propelling  truck,  has 
been  installed,  together  with  necessary  cables,  etc.,  which  has  proved  very  satisfactory.  It  is 
the  intention  of  the  management  to  mine  all  coal  in  this  mine  with  machines,  and  the  system 
of  working  is  being  changed  with  this  end  in  view. 

No.  2  slope,  situated  about  2,000  feet  east  of  No.  1  slope,  has  been  driven  about  150  feet. 
On  the  west  side  of  the  shaft  a  promising  field  of  coal  is  being  opened  up  ;  the  seam  in  this 
district  is  3h  feet  thick,  and  comparatively  free  from  rock.  A  slope  has  been  started  on  this 
side  650  feet  from  the  shaft. 

A  rock  tunnel  340  feet  long,  12  feet  wide,  and  6  feet  high  has  been  driven  through  to  the 
surface.     This  tunnel  acts  as  a  manway  to  and  from  Nos.  5  and  6  mines. 

The  ventilation  is  produced  by  an  exhaust-fan  of  the  Guibal  type,  1  i  feet  in  diameter, 
belt-driven  by  a  1 50-horse-power  motor  running  500  R.P.M.,  with  a  liquid  controller,  and  is 
capable  of  producing  52,000  cubic  feet  of  air  a  minute,  with  a  2-inch  water-gauge. 

Considering  recent  developments,  the  amount  of  air  at  present  passing  will  be  inadequate 
in  the  near  futui'e,  and  arrangements  are  being  made  to  install  a  large  fan  near  the  entrance 
to  the  manway.  This  fan  will  ventilate  both  Nos.  5  and  6  mines,  and  the  shafts  in  each  case 
will  be  used  as  downcasts.  The  output  of  this  mine  has  been  considerably  increased  during 
the  year,  and  at  present  averages  about  900  tons  a  day.  Telephones  have  been  installed, 
connecting  the  surface  and  underground. 

AVhen  I  made  my  last  inspection  I  measured  49,000  cubic  feet  of  air  a  minute  passing 
into  the  mine,  divided  into  four  splits. 

In  No.  1  split  there  was  12,000  cubic  feet  of  air  a  minute  passing  for  the  use  of  sixty- 
four  men  and  eight  mules,  or  an  average  of  136  cubic  feet  of  air  a  minute  for  each  unit 
employed. 

In  No.  2  split,  west  side  of  shaft,  there  was  10,000  cubic  feet  of  air  a  minute  passing  for 
the  use  of  twenty-eight  men  and  two  mules,  or  an  average  of  294  cubic  feet  of  air  a  minute 
for  each  unit  emploj-ed. 
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In  No.  3  split,  east  side  of  No.  1  slope,  there  was  20,000  cubic  feet  of  air  a  minute 
passing  for  the  use  of  sixty-three  men  and  four  niiilfs,  or  an  (iverage  of  "Jliti  cuhic  feet  of  air 
a  minute  for  each  unit  employed. 

In  No.  4  split,  we.st  side  of  No.  1  slope,  there  was  (i,2.")0  cubic  feet  of  air  a  minute  passinj,' 
for  the  use  of  twenty-nine  men  and  two  mules,  or  an  average  of  175  cubic  feet  of  air  u  ininutc 
for  each  unit  employed.  No  explosive  gas  was  found  in  this  mine  ;  the  roadwa3's  were  in  good 
order  and  the  timbering  in  fairly  good  condition. 

No.  6.  Mine. 

H.  Sloan,  Overman  ;    H.  King,  J.  E.  Spicer,  J.  Thompson,  F.  Crawford,  T.  Leeman, 

and  Alf.  Jones,  Firebosses. 

This  shaft,  like  No.  i),  is  sunk  to  the  Lower  seam,  but  only  the  Upper  seam  is  being 
worked.  This  mine  is  worked  on  the  pillar-and-stall  method.  The  seiim  varies  in  thickness 
from  3  to  6  feet,  and  contains  several  heavy  bands  of  shale  and  hone. 

Very-  little  solid  work  is  going  on  in  this  mine,  the  largest  jiart  of  the  out]nit  being  got 
from  the  pillars  on  both  sides  of  the  shaft.  A  very  promising  section  is  being  openeti  up  to 
the  rise  of  the  shaft  ;  the  seam  is  4  feet  thick,  and  comparatively  free  from  rock-bands.  This 
section  is  to  be  worked  on  the  long-wall  system,  and  the  mining  will  be  done  with  two  C  E 
7  type  Sullivan  electric  short-wall  coal-cutting  machines,  with  self-propelling  trucks. 

To  the  north  of  the  shaft  a  ruck  tunnel  has  been  driven  1.50  feet  throii;;li  a  .jOfoot 
upthrow  fault,  and  the  indications  are  that  a  good  field  of  coal  will  eventually  be  located. 

The  main  steam  hoisting-engine  at  this  mine  is  being  converted  to  electric  drive.  A  2.50- 
horse-power  motor  is  being  installed  to  drive  the  existing  drum  by  means  of  double  helical  c\it 
gears.  This  motor  is  operated  and  controlled  by  means  of  a  liipiid  rheostat  at  2,200  volts,  3- 
phase,  25  cycles. 

A  75-horse-power  motor  is  being  installed  for  driving  the  existing  (iuihal  fan  and  replac- 
ing the  present  steam-engine.  The  picking-table  engine  is  also  being  replaced  by  a  20horse- 
power  motor.  Two  single-stage  motor-driven  bronze  pumj)s,  of  a  capacity  of  70  gallons  a. 
minute  at  a  100-foot  head,  are  also  being  installed. 

A  transmission-line  has  been  erected,  connecting  with  the  sub-station  at  No.  5  mine. 
This  line  is  being  installed  to  obviate  the  necessity  of  a  step-down  sub-station  at  No.  6  mine 

Telephones  and  signals  are  being  installed,  connecting  the  pit-head  and  engine-room  with 
the  shaft-bottom.  This  equipment,  when  completed,  will  supersede  the  present  steam  plant  at 
this  mine. 

The  ventilation  is  produced  by  an  exhaust-fan,  Guibal  type,  making  lOG  revolutions  a 
minute,  and  producing  30,000  cubic  feet  of  air  a  minute,  with  a  li-inch  water-gauge.  The 
shaft  is  divided  by  a  midwall  between  the  hoisting  and  upcast  shafts.  All  blasting  is  done 
with  Monobel  powder,  and  all  shots  fired  by  electric  battery. 

During  my  last  inspection  I  measured  26,750  cubic  feet  of  air  a  minute  passing  into  this 
mine,  divided  into  two  splits. 

In  No.  1  split  there  was  13,250  cubic  feet  of  air  a  minute  passing  for  the  u.se  of  sixty-five 
men  and  seven  nmles,  or  an  average  of  148  cubic  feet  of  air  a  minute  for  each  unit  employed. 

In  No.  2  split  there  was  13,.500  cubic  feet  of  air  a  minute  passing  for  the  use  of  forty- 
eight  men  and  .seven  mules,  or  an  average  of  194  cubic  feet  of  air  a  minute  for  each  unit 
employed. 

No  explosive  gas  was  found  in  this  mine,  and  the  timbering  and  roadways  were  in  good 
condition. 
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Xo.  7  Mine. 

T.  A.  Spruston,  Manager ;  F.  Jaynes,  Overman  :  J.  Morris,  X.  Huby,  P.  Myers,  F.  Cope, 
F.  Peacock,  Geo.  Harvie,  A.  Pickup,  and  J.  Webber,  Firebosses. 

This  mine  is  situated  at  the  town  of  Bevan,  about  five  miles  from  Cumberland  and  about 
twelve  miles  from  the  shipping  point.  Union  Bay.  There  has  been  no  extension  to  the  town 
during  the  year,  which  consists  of  150  miners'  cottages,  of  four,  five,  and  six  rooms,  a  large 
store,  an  up-to-date  hotel,  and  a  public  school. 

This  mine  is  entered  by  means  of  two  slopes  running  N.  3.5"  E.  and  down  a  distance  of 
6,500  feet.  The  method  of  mining  is  the  long-wall  system,  the  coal  ranging  from  2i  to  3i 
feet  in  thickness,  and  is  of  a  very  hard  nature,  being  well  adapted  to  this  method  of  mining. 

Xo.  1  Main  Slope. 

From  this  slope,  levels  are  turned  off  east  and  west — Nos.  3,  5,  G,  7,  8,  9,  and  10  on  the 
West  side,  and  Xos.  3,  7,  and  9  on  the  East  side. 

Xo.  3  East  Diagonal  Slope. 

This  slope  is  driven  oflF  No.  3  East  level,  at  a  distance  of  500  feet  from  the  Main  slope, 
and  a  distance  of  2,000  feet  from  the  entrance  to  the  mine,  running  north-east.  Levels  are 
turned  off  on  the  east  side  of  the  slope  only,  owing  to  a  fault  running  parallel  to  the  slope  on 
the  west  side ;  these  levels  are  in  good  coal  ranging  from  2  to  3  feet  in  thickness. 

This  mine  has  been  in  operation  continuously  during  the  year,  with  the  exception  of  some 
broken  time  towards  the  latter  end.  The  electrical  plant  at  this  mine  was  all  completed  during 
1913,  and  no  additions  have  been  made  excepting  the  installation  of  one  five-stage  motor- 
driven  turbine-pump,  which  replaces  three  air-driven  reciprocating-pumps  at  the  bottom  of  the 
air-shaft. 

The  ventilation  is  produced  by  an  8i-  x  8J-foot  Sirocco  fan  with  a  capacity  of  270,000 
cubic  feet  of  air  a  minute,  against  a  5.', -inch  water-gauge.  This  fan  is  driven  by  a  350-horse- 
power  motor  running  at  215  R.P.M.,  and  is  equipped  with  an  automatic  liquid  type  controller. 

The  power  for  the  underground  pumps  and  hoists  is  produced  by  a  350-horse-power  two- 
stage  Rand  air-compressor,  driven  by  a  500-horse-power  synchronous  motor,  running  at  500 
R.P.M.  The  motor  and  compressor  are  connected  by  a  double  leather  belt  42  inches  wide 
and  116  feet  long. 

The  coal  is  hauled  from  the  slope  by  an  electric  haulage-engine,  driven  by  a  750-horse- 
power  motor  running  at  245  R.P.M.,  with  a  capacity  of  fifteen  cars  a  trip,  at  a  speed  of 
fifteen  miles  an  hour. 

During  mv  last  inspection  in  December  I  measured  95,760  cubic  feet  of  air  a  minute 
passing  into  this  mine,  divided  into  four  splits. 

In  No.  1  West  split  there  was  23,000  cubic  feet  of  air  a  minute  passing  for  the  use  of 
fifty  men  and  four  mules,  or  an  average  of  3<S7  cubic  feet  of  air  for  each  unit  employed. 

In  No.  2  West  split  there  was  9,000  cubic  feet  of  air  a  minute  passing  for  the  use  of 
thirtv-four  men  and  four  mules,  or  an  average  of  195  cubic  feet  of  air  a  minute  for  each  unit 
employed.  No  explosive  gas  was  found  on  the  West  side ;  timbering  good  and  the  roadways 
in  fair  order. 

In  No.  1  East  split  there  was  27,500  cubic  feet  of  air  a  minute  passing  for  the  use 
of  fifty  men  and  five  mules,  or  an  average,  of  422  cubic  feet  of  air  a  minute  for  each  unit 
employed. 

In  No.  2  East  split  there  was  6,750  cubic  feet  of  air  a  minute  passing  for  the  use  of  sixteen 
men  and  one  nmle,  or  an  average  of  232  cubic  feet  of  air  a  minute  for  each  unit  employed. 
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Xo  explosive  gas  was  found  on  the  East  side  ;  the  places  were  well  cogged  and  timbered 
and  the  roadwaj-s  in  fairly  good  order. 

The  general  ventilation  was  good  :  l)ut  in  Xo.  3  level,  oil'  No.  3  East  Diagonal  .sloiip,  it 
was  very  slack.  The  attention  of  the  management  was  directed  to  the  state  of  the  ventilation 
in  this  section,  with  instructions  to  have  it  remedied  as  ((uickly  as  possible. 

Safety-lamps  of  the  "Wolf  type  are  used  exclusively  on  the  West  side  and  in  Xos.  7  and  9 
levels  on  the  East  side,  and  all  blasting  is  done  with  permitted  e.\plosive.s,  and  all  shots  fired 
by  electric  battery. 

The  total  quantity  of  air  passing  into  this  mine  in  December  was  9.5,760  cubic  feet  a 
minute,  and  the  quantity  pa-ssing  into  the  .several  splits  was  66,250  cubic  feet  a  minute,  making 
a  loss  ii\  leakage  of  29,.510  culiic  feet  a  minute  through  doors,  stoppings,  etc. 

Xo.  8  Mine. 

This  mine  is  situated  about  a  mile  and  a  half  east  of  Xo.  7  mine  and  about  four  miles 
from  Cumberland. 

The  installation  of  equipment  at  this  mine,  as  outlined  in  1913,  was  completed  during 
19U,  and  was  in  successful  operation  part  of  the  year.  On  account,  however,  of  the  falling-ort" 
in  the  coal  trade,  it  was  deemed  advisable  to  temporarily  cease  operations. 

The  main  shaft  is  1 1  x  22  feet,  and  the  air-shaft,  which  is  200  feet  distant  from  the  main 
shaft,  is  11  X  18  inside  the  timbers.  Two  .seams  were  opened  in  this  mine;  the  Lower  seam 
being  reached  at  a  depth  of  96-1  feet,  and  the  Upper  seam  at  a  depth  of  764  feet. 

This  mine  is  just  in  its  development  stage,  the  only  work  being  done  underground  consisted 
of  three  levels  driven  on  each  side  of  the  shaft,  in  both  Upper  and  Lower  seams,  and  in  a 
distance  of  650  feet,  a  connection  being  made  in  both  seams  with  the  air-shaft. 

During  the  year,  to  provide  the  ventilation  for  this  mine,  a  Stine  fan  was  installed, 
driven  by  a  35-horse-power  motor,  with  a  capacity  of  90,000  cubic  feet  of  air  a  minute,  against 
a  li-inch  water-gauge.     This  mine  was  clo.sed  down  on  August  5tii,  1914. 

During  the  year  I  made  fifteen  trips  to  the  Comox  Collieries,  travelling  a  distance  of  2, 1 00 
miles.     ITie  following  are  the  official  returns  from  the  Comox  Colliery  for  the  vear  1914  : 


Sales  and  Octfut  for  Yeak. 

Coal. 

Coke. 

(Tons  of  2,240  ft.) 

Tons. 

Tons. 

Tons. 

Tons. 

Sold  for  consuniDtion  in  Canada 

221,086 
48,219 

2,314 

'/         export  to  United  States 

n              II       to  other  countries . ; 

269,305 

Total  sales 

O  3|.J 

Lost  in  washing     

103,023 
15,685 

Used  under  colliery  boilers,  etc 

118,708 

Total  for  collier^'  use 

Stocks  on  hand  first  of  year 

//              last  of  year 

Difference  i  ^  *a-'Wed  to    \  ^     |^  during  year 

10,407 
17.125 

2,314 
None. 

•6,718 

t "  3 1 4 

1.  t  taken  from  j            uu.u.g  jfcai 

Output  of  colliery  for  year 

394,731 

Hv-products — Fireclay,  937  tons. 
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Number  of  Hands  employed,  Daily  Wages  paid,  etc. 


Underground. 

Above  Ground. 

Totals. 

Character  of  LAEorR. 

No.  em- 
ployed. 

Average 
Daily 
Wage. 

No.  em- 
ployed. 

Average 
Daily 
Wage. 

No.  era- 
ployed. 

Average 
Daily 

Wage. 

Supervision  and  clerical  assistance 

^Vhites — Miner.*? 

40 

209 

82 

80 

40 

2 

70 

44 

9 

113 

90 

48 

827 

3.63  -  9.00 
3.30  -  5.50 

3.00 
2.50  -  3.30 
3.30  -  4.00 
1.37  -  2.47 

3.50 

1.75 

1.75 

3.50 

1.75 

1.75 

8 

s 

4.00  -  6.00 

48 
209 

82 
I. 34 

80 
5 

70 

44 

12 
113 

90 
160 

1,047 

Miners'  helpers     

Labourers 

54 

40 

3 

2.47  -  3.02 
3.30  -  3.85 
1.10  -  1.65 

Boys 

Japanese — Miners   

Miners'  helpers 

Labourers 

3 



1.40  -  1.65 

Miners'  helpers 

112 
220 

1.40  -  1.65 

Totals 

4 


NICOLA-PRINCETON  INSPECTION   DISTRICT. 
Report  of  Robert  Strachan,  Inspector. 

I  have  the  honour  to  submit  my  annual  report  as  Inspector  of  Coal-mines  for  the  Nicola- 
Princeton  Inspection  District  for  the  year  1914. 

The  principal  companies  in  the  Nicola  section  are  the  Middlesboro  Collieries,  Limited 
(formerly  tlie  Nicola  Valley  Coal  and  Coke  Company,  Limited) ;  the  Inland  Coal  and  Coke 
Company,  Limited ;  the  Pacific  Coast  Colliery  Company ;  and  the  Diamond  Vale  Colliery 
Company.  The  first  two  operated  during  the  entire  year  ;  the  Pacific  Coast  Coal  Company 
did  very  little  active  work,  other  than  keeping  the  mine  free  from  water ;  while  the  Diamond 
Vale  Coal  Company  did  not  operate  during  the  year. 

In  the  Princeton  section  the  Princeton  Coal  and  Land  Company,  Limited,  operated 
during  the  entire  year ;  the  Coalmont  Colliery  Company  (foi'merly  the  Columbia  Coal  and 
Coke  Company)  continued  development  during  the  year,  and  shipped  some  coal,  hauling  it 
almost  five  miles  to  the  Great  Northern  Railway ;  the  United  Empire  Mining  Company, 
Princeton,  operated  till  May,  since  when  active  work  has  been  suspended ;  the  Boundary 
Mining  and  Exploration  Company  suspended  mining  operations  in  March. 

A  brief  description  of  each  colliery  in  the  district,  with  the  names  of  the  certificated 
otticials,  is  given. 

Attached  is  a  list  of  the  accidents  which  have  occurred  during  the  year,  amounting  to 
ten,  none  of  which,  I  am  glad  to  report,  were  fatal.  Four  of  these  accidents  were  serious  and 
six  slight ;  six  occurred  at  the  Middlesboro  Colliery  and  four  at  the  Inland  Coal  and  Coke 
Company's  colliery.  At  the  Middlesboro  Colliery  only  two  accidents  occurred  inside  the  mine 
and  four  outside,  which  seems  a  remarkable  improvement :  at  the  Inland  Cole  and  Coke  Com- 
pany's mine  all  the  four  accidents  occurred  inside  the  mine.     The   causes   of   the   accidents 
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were  :  One  from  fall  of  rock,  one  from  fall  of  top  coal,  one  due  to  ignition  of  explosive  gas, 
two  to  machinery,  four  to  car.s,  and  one  to  tinibor  swinging  while  being  unloaded  from  a 
railway -car. 

The  freedom  from  fatal  accidents  during  the  j'ear  is  due  to  a  great  extent  to  the  intro- 
duction of  "  Systematic  Timbering"  ;  the  improvement  of  discipline,  which  is  reflected  in  that 
there  are  no  prosecutions  to  report ;  and  the  cordial  co-operation  of  the  workmen  and  oflicials, 
for  which  I  desire  to  acknowledge  my  indebtedness,  for  it  is  (m\y  through  their  endeavours 
that  such  desirable  results  can  be  obtained. 

I  trust  that  during  the  following  year,  191.5,  thi.s  co-operation  will  be  contiiuiefl,  and  if 
possible  improved  on,  as  a  great  many  of  our  present  accidents  are  the  direct  result  of  care- 
lessness and  therefore  unnecessary. 

Mine-rescue  Work. 

In  tills  work  all  the  holders  of  certificates  of  competency  for  rescue-work,  which  includes 
nearlv  all  the  certificated  officials  and  some  of  the  workmen,  have  maintained  their  training 
during  the  j'ear,  and  a  few  who  have  come  since  the  training  was  given  have  also  taken  an 
active  interest  in  the  work.  A  branch  of  the  St.  John  Ambulance  Association  has  been 
formed  here,  and  during  the  past  summer  a  competition  under  its  auspices  was  held  in  which 
teams  from  the  various  collieries  and  the  town  of  Merritt  competed  for  the  various  prizes 
given.  It  is  anticipated  that  this  is  only  tlie  first  of  a  series  of  competitions  which  should 
give  a  healthy  stimulus  to  this  d&sirable  work.  A  fairly  large  class  for  "  first  aid  to  the 
injured  "  is  also  being  taught  under  its  auspices  by  Dr.  C.  S.  Williams. 

The  equipment  of  self-contained  breathing  apparatus,  which  is  all  of  the  Draeger  type,  is 
practically  the  same  as  last  year,  namely  : — 

Middleshoro  Colliery. — Two  2-hour  apparatus,  with  spare  oxygen  cylinders  ;  one  pulmotor, 
with  spare  oxygen  cylinder;  one  recharging-pump  ;  900  cubic  feet  of  oxygen;  sixty  i-hour, 
ninety  1-hour,  and  100  2-liour  potash  cartridges;  two  electric  lamps  ;  and  testing  apparatus 
for  the  Draegers. 

Inland  Coal  and  Cohe  Co. — Two  2-liour  apparatus,  each  with  spare  oxygen  cylinder  ;  two 
A-hour  apparatus,  each  with  three  spare  oxygen  cylinders ;  one  pulmotor,  with  spare  oxygen 
cylinder  ;  435  cubic  feet  of  oxygen  ;  nine  ^-hour,  forty-eight  1-hour,  and  fifty -five  2-hour  potash 
cartridges  ;  two  Wolf  electric  safety-lamps,  each  with  spare  battery  ;  also  testing-bag  and 
goggles,  as  all  the  apparatus  is  mouth-breathing  type. 

Princeton  Coal  and  Lai  id  Company. — One  2-hour  apparatus,  with  spare  o-xygen  cylinder; 
one  i-hour  apparatus,  with  spare  oxygen  cylinder ;  one  pulmotor,  with  spare  oxygen  cylinder ; 
17.5  cubic  feet  of  oxygen  ;  one  recharging-pump  ;  nine  ^,-hour  and  ten  2-hour  potash  cartridges  ; 
two  electric  Draeger  lamps  ;  one  water-gauge  for  testing  apparatus. 

Coalmont  Colliery. — Three  2-hour  apparatus,  each  with  spare  oxygen  cylinder  ;  one  i-hour 
apparatus,  with  spare  oxygen  cylinder  ;  one  recharging  pump  ;  one  pulmotor,  with  spare  oxygen 
cylinder ;  200  cubic  feet  of  oxygen  ;  six  ^-hour  and  twenty-two  2-hour  potash  cartridges  ;  three 
electric  lamps  ;  also  measuring-bag  and  water-gauge  for  testing  apparatus. 

This  leaves  the  smaller  collieries,  such  as  United  Empire,  Pacific  Coast  Colliery,  Diamond 
Vale  Colliery,  and  the  Boundary  Mining  and  Exploration  Company,  without  apparatus,  but 
none  of  these  has  done  any  very  active  mining  during  the  year. 

In  addition  to  the  above,  we  have  the  apparatus  of  the  Government,  which  is  kept  at  the 
mine-rescue  station  of  the  Middle^boro  Collieiy,  consisting  of :     Two  2-hour  apparatus,  with 
spare  oxygen  cylinder  for  each  ;  two  ^-hour  apparatus,  with  spare  oxygen  cylinder  for  each ; 
one  recharging-pump,  which  is  at  the  Inland  Coal  and  Coke  Company. 
30 
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All  of  the  apparatus  has  been  kept  in  fairly  good  condition,  but  unfortunately  so  far  none 
of  the  companies,  with  the  exception  of  the  Middlesboro  Collieries,  has  seen  the  necessity  of 
erecting  proper  training-stations.  During  the  yea.r  inspections  of  the  mine  on  behalf  of  the 
workmen  have  been  carried  out  regularly  at  the  mine  of  the  Inland  Coal  and  Coke  Company 
by  two  of  their  number  appointed  for  the  purpose  as  provided  for  by  section  91,  Rule  37.  At 
the  Middlesboro  Colliery,  persons  were  appointed  by  the  Chief  Inspector  of  Mines,  owing  to 
the  failure  of  the  workmen  to  make  this  appointment,  and  these  persons  have  regularly 
inspected  all  of  the  Middlesboro  mines.  The  reports  from  these  workmen  have  generally  shown 
the  mines  to  be  in  good  condition,  and  so  far  no  reports  have  been  sent  to  me  regarding 
dangerous  or  apprehended  dangerous  conditions. 

The  other  collieries  in  the  district  are  small,  and  so  far  no  such  appointments  have  been 
made. 

I  have  regularly  attended  the  examination  for  coal-miners  held  at  Merritt,  and  a  few  times 
at  Princeton,  the  examination  at  the  latter  place  being  very  irregular  owing  to  lack  of  candidates  ; 
and  in  May  and  October  acted  as  examiner  at  the  i-equest  of  the  Board  of  Examinei's  at  the 
examinations  held  for  first-,  second-,  and  third-class  certificates  in  Merritt. 

In  oifice-work,  "208  letters  were  received  and  180  sent  out,  and  the  distance  travelled  on 
dutv  during  the  year  amounted  to  3,216  miles. 


Middlesboro  Collieries,  Ltd. 
Head  Office — Vancouver,  B.C. 

Capital,  §1,107,700. 
Officers.  Address. 

Clarence  M.  O'Brien,  President,  Vancouver,  B.C. 

Gordon  S.  Raphael,  Vice-President,  Barnet,  B.C. 
Thomas  Sanderson,  Managing  Director  and  Secretary,       Vancouver,  B.C. 

Robert  Fairfoul,  Mine  Manager,  Vancouver,  B.C. 
Value  of  plant,  6250,000. 


MIDDLESBORO  COLLIERY. 

Robert  Fairfoul,  Manager. 
« 
The  Middlesboro  Colliery  of  the  Middlesboro  Collieries,  Limited  (formerly  the  Nicola 

Valley  Coal  and  Coke  Company,  Limited),  is  situated  about  one  mile  from  ISIerritt,  and  is 

reached  by  a  branch  line  of  the  Canadian  Pacific  Railway.     The  colliery  consists  of  the  Xos. 

2,  4,  i  East,  and  7  mines,  the  first  being  operated  in  the  L'pper  or  Coldwater  Hill  series  of 

coal-seams,  the  others  in  the  Lower  or  Coal  Gully  series. 

During  the  past  year  a  considerable  amount  of  development-work  has  been  accomplished, 

mostly  in  the  Nos.  4  and  7,  and  what  we  may  call  a  new  mine  has  been  opened  in  the  No.   4 

East. 

No.  2  Mine. 

John  McDonald,  Overman ;  Wm.  Hallinan,  William  Strang,  and  James  Fairfoul,  Firebosses. 

This  mine,  which  has  been  operated  for  the  past  six  years,  was  temporarily  abandoned  in 
July,  and  since  that  time  has  not  been  restarted.  This  mine  is  operated  by  a  slope  driven  on 
the  No.  2  seam,  a  crosscut  tunnel  enabling  the  coal  from  the  No.  3  seam  to  be  hauled  to  the 
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same  landing.     The  dip  of  both  seams  is  22  degrees  to  the  east.     Sections  of  the  seams  are 

here  given  : — 

•Vo.  S  Seam.  Xo.  3  Seam. 

36"  coal.  37"  coal. 

5"  sandy  shale.  15"  bone. 

11"  coal.  5"  coal. 

2"  shale. 

S"  coal. 

The  method  of  work  is  by  pillar  and  stall ;  pillars  40  feet  square,  stalls  15  feet  wide. 
The  coal  is  all  mined  by  hand,  very  little  blasting  being  required,  and  for  this  purpose  Monobel 
only,  a  permitted  explosive,  is  used,  with  electric  cable  and  battery,  under  the  charge  of 
certificated  shotfirers.  The  haulage  is  by  horse  from  the  foot  of  the  chutes  to  the  slope,  and 
then  by  tail-rope  to  the  surface. 

Ventilation  is  produced  by  a  fan  of  the  Sheldon  tj-pe,  56  x  36  inches,  driven  direct  by  a 
steam-engine,  which  was  producing  at  the  last  time  I  inspected  this  mine  32,500  cubic  feet  of 
air  a  minute  for  the  use  of  thirty-three  men  and  five  horses  ;  this  fan  runs  with  a  speed  of  250 
revolutions  a  minute,  and  a  water-gauge  of  0.2  inch. 

During  the  time  this  mine  was  in  operation  I  always  found  the  ventilation  well  conducted 
to  the  faces  ;  brattice  curtains  and  doors  well  attended  to  ;  the  roadways  and  places  were  all 
well  timbered  and  kept  well  moistened,  and  the  places  and  roadways  free  from  explosive  gas. 

Open  lights  were  used  in  the  Upper  district  and  safety -lamps  of  the  Wolf  type  in  the 
Lower  district.  The  dividing  line  is  well  marked  with  notice-boards  and  lighted  safety-lamps 
with  red  glass,  as  required  by  Special  Rule  75. 

Copies  of  the  special  and  general  rules,  plans  of  the  mine,  and  order  re  "  Systematic 
Timbering  "  are  all  posted  at  the  mine  entrance. 

No.  4  Mine. 

Thos.  Brace,  Overman  ;  Alex.  Ewart,  H.  Camamile,  and  Wra.  Hallinaii, 
Firebosses  and  Shotlighters. 

The  No.  4  mine  includes  the  Xo.  4  and  6  seams,  and  is  situated  in  the  Coal  Gully  series 

of  seams,  the  main  entrance  crosscutting  the  Xos.  4,  5,  and  6  seams.     Sections  of  Nos.  4  and 
6  seams  are  as  follows  : — 

Xo.  4  .Sf'jni.  Xo.  i  Seam.                            Xo.  6  Seam. 

5"  bony  coal.  2"  bone.                              51"  coal. 

5"  coal.  2"  coal.                                 S"  bony  coal. 

1"  bone.  1"  bone.                              9"  coal. 

17"  bony  coal.  21"  coal. 

32"  coal".  12"  bone. 

10"  bony  coal.  4"  coal. 

21"  coal.  7"  bone. 

2"  bone.  1 2"  coal. 

9"  coal.  6"  bone. 

60"  coal. 

In  this  mine  also  the  pillar-and-stall  method  of  work  is  used,  pillars  being  left  30  x  60 
feet  and  stalls  12  feet  wide.  The  pitch  of  the  seam  is  25  degrees  to  the  south.  The  coal  is 
all  mined  by  hand,  blasting  being  accomplished  by  the  use  of  Monobel,  a  permitted  explosive, 
with  electric  fuses,  under  the  supervision  of  certificated  shotlighters.  The  haulage  inside  is  by 
compressed-air  hoists  to  the  top  of  slope,  and  from  there  to  the  tipple  by  hoises. 

The  method  of  work  and  inclination  in  No.  6  seam  are  the  same  as  in  the  No.  4,  but  so 
far  very  little  work  has  been  done  to  the  dip  in  No.  6.     During  the  year  an  opening  has  been 
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made  from  Xo.  6  to  the  surface,  east  of  and  above  the  No.  7  mine,  and  in  addition  to  forming 
an  additional  outlet,  it  is  of  great  assistance  in  ventilating  the  upper  workings  and  also  for 
obtaining  timber  and  other  supplies. 

The  ventilation  is  produced  by  a  Sheldon  fan,  8i  feet  in  diameter,  driven  by  an  engine  of 
the  same  make,  using  a  continuous  rope-drive.  At  mj-  last  inspection  this  fan  was  producing 
84,-500  cubic  feet  of  air  a  minute  for  the  use  of  fort}'  men  and  six  horses  :  speed  of  fan,  250 
revolutions  a  minute  :  engine,  214  revolutions  a  minute  :  water-gauge,  2.7  inches. 

Safetv-lamps  of  the  Wolf  pattern  are  used  exclusively  in  this  mine,  and  I  have  always 
found  the  air  conducted  well  up  to  the  faces,  doors  and  stoppings  in  good  condition,  and  the 
roadways  kept  damp. 

During  the  past  year  I  have  always  found  this  mine  free  from  explosive  gas,  the  roads 
well  timbered,  and  the  "  Systematic  Timbering  "  order  well  carried  out. 

jSTo.  4  East  Mine. 

Thos.  Brace,  Overman ;  James  Fairfoul,  Fireboss  and  Shotlighter. 

This  is  a  new  opening  on  the  Xo.  4  seam,  a  short  distance  to  the  east  of  the  Xo.  4  mine. 
It  is  anticipated  that  the  levels  to  the  west  of  the  slope  will  ultimately  connect  to  the  Xo.  4 
mine,  while  to  the  east  and  south  there  is  practically  an  untouched  coalfield. 

Already  the  slope  has  been  sunk  a  distance  of  over  300  feet,  the  face  showing  about  16 
feet  of  coal ;  one  level  to  the  west  has  been  driven  about  130  feet  and  communication  established 
through  an  air-shaft  to  the  surface. 

At  the  air-shaft  has  been  installed  a  fan,  driven  by  a  10-  x  12-inch  Sheldon  engine,  and 
capable  of  producing  38,400  cubic  feet  of  air  a  minute  at  a  speed  of  2-50  revolutions  a  minute. 

This  fan  is  36  inches  in  diameter,  42  inches  wide,  and  has  been  entirely  built  in  the 
machine-shop,  of  steel,  with  a  casing  of  the  same  material,  and  can  be  reversed  if  necessary  with 
very  little  trouble.  It  has  been  built  to  stand  a  speed  of  about  800  revolutions  a  minute,  and 
at  that  speed  should  easily  double  its  present  capacity. 

At  the  present  time  there  are  nine  men  employed  in  this  mine,  and  I  have  always  found 
the  conditions  as  to  ventilation  and  timbering  well  attended  to. 

I  have  always  found  the  mine  free  from  gas,  but  safety-lamps  are  exclusively  used  as 
affording  greater  security. 

The  haulage  at  present  is  done  with  compressed-air  hoist  to  the  surface,  and  then  the  cars 
are  taken  by  steam-locomotive  to  the  tipple. 

Xo.   7  Mine. 

L.  Warburton,  Overman  ;  L.  Clarke,  Jno.  McDonald,  Ar.  Phalen,  and  Thos.  Bullen, 
Firebosses  ;  Jas.  Blair,  Shotlighter. 

Tills  mine,  which  is  situated  in  the  Coal  Gully  series,  is  about  300  feet  higher  up  than  the 
tipple  and  entrance  to  the  Xo.  4  mine,  and  has  been  driven  down  on  the  coal  for  a  distance  of 
1,500  feet.  The  coal-seam  is  about  15  feet  thick  and  dips  to  the  south  at  almost  25  degrees. 
Section  of  the  coal-seam  : — 

Sandstone  roof. 
12"  bony  coal. 

1 "  sandstone. 
108"  inches  coal. 

1 "  clay. 
69"  coal. 

2"  soft  coal. 
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The  method  of  work  is  pillar  ami  stall,  the  pilkrs  being  50  feet  square,  the  stalls  14  feet 
witlo.  So  far  all  the  work  has  been  narrow,  the  levels  working  almost  the  full  thickness  of 
the  coal,  the  stalls  only  working  about  8  feet  of  the  top  cojil. 

The  haulage  is  by  horse  to  the  slope,  then  by  air-hoist  to  the  outside,  from  where  they  are 
lowered  to  the  tipple  by  a  gravity-incline  about  300  feet  long.  The  intention  is  to  drive  a 
crosscut  tunnel  from  No.  4  mine  to  the  No.  7,  and  thereby  cut  off  the  hoisting  and  lowering 
of  the  cars,  and  allow  of  them  being  hauled  direct  to  the  tipple. 

"Ventilation  is  by  a  small  fan  of  the  Guibal  type,  driven  by  a  compressed-air  cngiiio.  The 
size  of  the  fan  is  52  inches  in  diameter  and  24  inches  wide,  which  can  bo  reversed  when 
neces.sary.  It  is  driven  by  a  belt  from  a  Gourlay-McCulloch  engine,  S  x  10  inches,  compressed 
air  being  used  instead  of  steam. 

I  have  generally  found  the  mine  well  ventilated,  and  at  my  last  inspection  I  found  43,200 
cubic  feet  of  air  a  minute  for  the  use  of  twenty-four  men  and  one  horse,  the  fan  running  at 
250  revolutions  a  minute,  engine  142  revolutions  a  minute,  water-gauge  |  inch. 

I  have  always  found  the  ventilation  well  conducted  around  the  faces,  doors  and  stoppings 
in  good  shape,  and  the  roads  fairly  damp.  The  roads  and  places  I  have  always  found  well 
timbered,  and  generally  the  mine  is  kept  in  very  good  condition. 

During  the  year  safety-lamps  have  been  introduced  into  this  mine,  with  the  exception  of 
the  rope-rider,  who  uses  an  open  light.  The  coal  is  all  mined  by  hand,  and  for  blasting 
purposes  Monobel  is  used,  with  electric  detonator  and  battery,  under  the  charge  of  certificated 
shotlighters.  All  the  safety-lamps  u,sed  are  of  the  Wolf  pattern,  including  those  which  are 
fitted  with  the  Cadmau-Cunninghame  gas-detector,  and  are  supplied  to  the  officials  for  the 
purpose  of  detecting  smaller  percentages  of  gas  than  can  be  otherwise  detected  with  the 
ordinary  safety-lamp.  The  safety -lamps  are  provided  by  tlic  company  and  are  cleaned  and 
tested  in  the  lamp-room  near  the  tipple,  and  arc  afterwards  examined  by  the  fireboss  before 
being  allowed  into  the  mine. 

All  the  coal  comes  to  a  common  tipple,  although  there  is  a  tipple  at  No.  2  mine  which  can 
be  used  in  an  emergency.  The  cars,  which  have  a  capacity  of  1.5  tons,  are  brought  from  No.  2 
by  steam-locomotive,  from  No.  7  by  gravity-incline,  and  from  Nos.  4  and  4  East  b}'  horse. 

The  cars,  which  are  built  at  the  colliery,  are  of  2-inch  plank  with  iron  fittings,  and  have 
a  door  at  one  end.  They  are  dumped  by  a  Phillips  crossover  dump  ;  a  switchback  and  car- 
haul  arrangement  brings  the  empty  cars  back,  so  that  they  can  be  arranged  into  trips  for 
whatever  place  required. 

The  coal  passes  to  a  shaking  screen,  which  allows  all  coal  under  2.i  inches  to  pass  into  a 
hopper,  the  lump  coal  passing  over  a  picking-table  42  feet  long,  where  the  waste  is  picked  out, 
the  clean  coal  passing  by  a  conveyor  to  the  lump-coal  bin. 

The  coal  under  2i  inches  is  fed  to  a  wa.sher  of  the  Stewart  t3'pe,  erected  by  Roberts  it 
Schaefer,  of  Chicago,  capable  of  treating  100  tons  of  coal  an  hour.  In  the  washer  three  graiies 
of  coal  are  made,  each  being  taken  by  separate  conveyors  to  the  coal-bunkers.  During  the 
extreme  cold  months  of  winter  this  washer  is  not  operated,  a  dr}'-clea.ning  method  being  u.sed. 
For  the  purpose  of  facilitating  the  loading  of  box  cars  a  Christy  box-car  loader  is  used. 

Close  to  the  tipple  is  situated  the  main  power  plant,  consisting  of  four  return-tubular 
boilers,  each  150  horse-power,  a  Canadian  Rand  cross-compound  air-compressor,  with  a  capacity 
of  2,000  cubic  feet  of  free  air  a  minute,  and  a  27.',-kw.  generator  for  lighting  purposes.  In 
addition  to  this  plant,  there  is  at  the  No.  2  mine  an  auxiliary  steam  plant  consisting  of  one 
Goldie-McCulloch  boiler  of  150  horse-power  and  a  14  x  18  Rand  compressor.  In  addition  to 
the  above  is  a  well-equipped  machine  and  car-repair  shop. 
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A  small  though  well-equipped  mine-rescue  training-station  i.s  also  maintained,  in  which  is 
kept  two  2-hour  type  Draegers,  1911  type,  recharging-pump,  pulmotor,  and  a  good  supply  of 
oxygen  and  potash  cartridges.  Here  also  is  maintained,  through  the  courtesy  of  the  company, 
the  Department  of  Mines  rescue  apparatus,  consisting  of  two  ■2-hour  and  two  i-hour  Draegers, 
all  of  the  1911  type. 

All  the  officials  and  a  great  number  of  the  workmen  have  already  taken  the  Government 
certificate  for  rescue  training,  and  during  the  year  have  maintained  their  standard  of  efficiency. 

The  apparatus  is  all  in  good  condition  and  is  examined  every  month  by  the  officials  who 
have  already  taken  their  training. 

The  following  are  the  official  returns  of  the  Middlesboro  Collieries,  Limited,  for  the  year 
1914:— 


S-AT,RS  AND   OrTPUT  FOR   YeaR. 

Coal. 

Coke. 

(Tons  of  2,2401b.) 

Tons. 

Tons. 

Tons. 

Tons. 

52,699 



„             ,f          Other  countries. .                      

52,699 

Total  sales                   

8,293 

8,293 

555 
268 

60,992 

„             last  of  year             

287 

60,705 

Number  op  Hands  employed,   Daily  Wages  paid,  etc. 


Undergrou  s  d. 

Above  GRorxD. 

Totals. 

Character  of  Labour. 

No.  em- 
ployed. 

Average 
Daily 
Wage. 

No.  em- 
ployed. 

Average 
Daily 
Wage. 

No.  em- 
ployed. 

Average 

Daily 

Wage. 

Supervision  and  clerical  assistance 

10 
70 
20 
35 



8 

3.60 
3.30  -  5.00 

3.00 
3.00  -  3.50 

5 

4.20 

15 
70 
20 
60 
15 
10 

Miners'  helpers 

Labourers 

Mechanics  and  skilled  labour  . . 

25 
15 
10 

2.75   -    4.20 
3.30  -    4.25 
1.50   -   2.25 



Totals 

135 

55 

190 
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Inland  Coal  &  Coke  Company,  Ltd. 

(Formerly  the  C'o.vl  Hill  Syndicate.) 

Head  Office— Merritt,  B.C. 

Capital,  81,500,000. 

Officers.  Address. 

Geo.  I.  Wilson,  President,  Vancouver,  B.C. 

AV.   L.   Nichol,   Vice-President,  Vancouver,  B.C. 

Stanley  Carr,  Secretary-Treasurer,  Pacitic  Block,  Vancouver,  B.C. 

Joseph  Graham,  Vice-Pres.  and  Gen.  Man.,  Merritt,  B.C. 

Andrew  Bryden,  Mine  Manager,  Merritt,  B.C. 

Value  of  plant,  §90,000. 


COAL  HILL  COLLIERY. 

The  property  of  this  company  is  situated  south-west  of  tlie  Middlesboro  Colliery,  and  at 
an  elevation  of  500  feet  higher  up. 

No.  3  Mine. 

Andrew  McKendrick,  Assistant  Manager  and  Overman  ;  Geo.  Hudson,  Jno.  Brown, 

Jno.  Wilcocks,  Ab.  Horrocks,  K.  S.  Brown,  and  D.  Crawford, 

Firebosses  and  Shotlighters. 

The  No.  3  mine,  which  is  at  present  working,  includes  the  Nos.  3  and  5  seams.  The 
Main  slojje  has  been  driven  in  the  No.  3  seam,  crosscut  tunnels  at  No.  3  East  and  No.  6  West 
having  been  driven  to  reach  the  No.  5  seam.  The  No.  3  coal-seam  is  about  12  feet  thick,  the 
inclination  being  about  30  degrees,  dipping  to  the  south-east.  The  method  of  work  is  pillar 
and  stall ;  pillars  about  30  feet  square,  stalls  15  feet  wide,  stalls  being  driven  up  full  pitch. 

The  coal  is  taken  down  the  chutes,  loaded  into  cars,  then  pushed  to  the  slope,  from  where 
it  is  hoisted  by  a  stesim-hoist  on  surface. 

Ventilation  is  produced  by  a  fan  of  the  Sheldon  type,  6  feet  in  diameter,  single-inlet  type, 
and  at  the  time  of  my  la-st  inspection  was  producing  45,000  cubic  feet  of  air  a  minute  for  the 
use  of  105  men  and  one  horse.  The  fan  runs  at  a  speed  of  310  revolutions  a  minute  and 
gives  a  water-gauge  of  y\  inch. 

This  ventilation  is  divided  into  three  separate  splits  :  No.  1  split  consisting  of  Upper 
No.  5  seam  and  portion  of  East  side  of  No.  3  seam,  with  15,000  cubic  feet  of  air  a  minute 
for  thirty-five  men ;  No.  2  split,  consisting  of  Lower  Nos.  3  and  5  seams,  with  15,600  cubic 
feet  a  minute  for  the  use  of  forty  men  ;  No.  3  split,  consisting  of  No.  1  West  and  part  of  No. 
3  West,  with  13,300  cubic  feet  a  minute  for  the  use  of  twenty -eight  men  and  one  horse. 
This  allows  of  a  leakage  of  about  1,100  cubic  feet  a  minute. 

I  have  during  the  past  year  general!}'  found  the  ventilation  well  conducted  around  the 
faces,  and  the  doors  and  stoppings  well  attended  to.  The  mine  is  fairly  damp,  the  roads  and 
places  are  fairly  well  timbered. 
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The  No.  o  seam  is  o^  feet  thick,  practically  the  .same  inclination  as  Xo.  -3  ;  the  method  of 
work  is  double-stall,  with  stalls  30  feet  wide,  leaving  a  pillar  30  feet  square.  The  coal  here  is 
also  taken  from  the  chute  and  pushed  to  the  slope  of  the  No.  3  seam  and  hoisted  to  the 
surface. 

All  the  blasting  is  done  with  either  Monobel  or  Giant  powder  (coal),  fuse  and  detonator 
being  used,  under  the  direction  of  competent  persons. 

Open  lights  are  used  in  both  seams,  the  inspections  being  made  with  safety-lamps  of  the 
Wolf  t\-pe. 

The  cars  in  use  are  made  at  tlie  mine,  and  have  a  capacity  of  1  ton  ;  the  loaded  cars  are 
lowered  from  the  mouth  of  the  slope,  a  distance  of  1,500  feet  to  the  top  of  the  gravity-plane, 
by  a  tail-rope  engine  which  hauls  the  empty  cars  back. 

The  gravity-plane  is  a  three-rail  track  with  a  passing  in  the  centre,  2,000  feet  long, 
operated  by  a  Stine  wheel,  capable  of  handling  1,000  tons  a  day,  using  a  1-inch  steel-wire 
rope,  and  running  six  cars  to  the  trip. 

The  cars  are  dumped  on  an  ordinarj^  tip-dump,  and  the  coal  is  picked  before  going  into 
the  bunkers,  which  have  a  capacity  of  500  tons,  and  from  which  it  is  drawn  as  required  to 
load  the  railroad  cars.  The  tipple  is  connected  to  the  Canadian  Pacific  Railway  by  a  standard- 
gauge  track  one  mile  long. 

The  power  plant  at  the  mine  consists  of  two  40-horse-power  Leonard  type  boilers,  which 
furnish  steam  for  the  hoists,  fan,  lighting,  engine,  and  for  heating  the  wash-house.  An 
auxiliary  plant  at  the  tipple  consisting  of  a  25-horse-power  boiler  furnishes  steam  for  a  small 
hoist  used  for  hauling  the  cars  on  the  tipple,  also  for  the  pumps  used  to  deliver  water  to  the 
plant  at  the  mine. 

The  equipment  at  the  mine  consists  of  hoist-rooms,  offices,  machine  and  blacksmith  shop, 
car  repair  shop,  and  fan-house. 

As  required  by  the  Act,  mine-rescue  apparatus  is  maintained  as  already  described  ;  copies 
of  the  general  and  special  rules,  plan  of  the  mine,  and  order  re  "  Systematic  Timbering  "  are 
kept  posted  at  the  mine. 

The  following  are  the  official  returns  of  the  Inland  Coal  and  Coke  Company,  Limited,  for 
the  year  191-4  : — 


Sales  asd  Output  for  Year. 

Coal. 

Coke. 

(Tons  of  2,240  lb.) 

Tons. 

Tons. 

Tons. 

Tons. 

50,723 

50,723 



2,070 

2,070 

488 

488 

53,281 
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Number  of  Hands  employed,  Daily  Wages  paid,  etc. 


U.NDEKOROUND. 

Auo\t:  Ground.                Totai.s. 

CUAR.\CTER   OF    LaBOCR. 

No.    em- 
plo3'ed. 

Average 
Daily 
Wage. 

No.   em- 
ployed. 

Average 
Daily 
Wage. 

No.   em- 
ployed. 

Average 
I>ailv 
Wage. 

Supervision  ami  clerical  asaistance 

Whites — Miners 

6 
80 

4  50 
3.50-6.00 

3 

5.00 

9 
80 

4.-5 
4.50 

Miners'  helpers 

Labourers 

Mechanics  and  skilled  labour 

Bovs 

20 

•20 

3.66 
3.2.5  -  3.50 

30 
16 

3.00 
3.25-3.50 

50 
36 

3.00 
3.40 

Japanese  

Chinese 

Indians  



Totals 

126 

49 

175 

Name  of  seams  or  pits — Nos.  1,  2,  3,  4,  and  5. 

Description  of  seams,  tunnels,  levels,  shafts,  etc.,  and  number  of  same — No.  1  seam  has  a  slope 
350  feet  deep  on  a  26-degree  pitch ;  no  work  has  been  done  on  this  seam  for  four  years. 
This  seam  has  3  feet  of  good  coal.  No.  2  has  a  slope  driven  on  a  32-degree  pitch  for  500 
feet.  This  seam  has  7^  feet  of  coal,  but  has  not  worked  for  four  years.  No.  3  seam,  from 
which  the  major  part  of  the  year's  output  was  obtained,  is  12  feet  thick,  with  sandstone 
roof  and  floor.  The  main  slope  and  levels  have  been  driven  continuously  during  the  vear 
on  this  seam.  •  No.  5  seam  is  oh  feet  thick  and  lies  above  the  No.  3  seam,  200  feet,  being 
operated  by  crosscut  tunnels,  driven  from  the  No.  3  at  the  300-  and  600-foot  levels.  No 
work  has  been  done  on  No.  4  seam. 

Description  and  length  of  tramwaj',  plant,  etc. — Owing  to  the  depression  in  the  coal  business 
in  this  section,  caused  principally  by  the  importation  of  foreign  fuel-oil  duty  free,  there 
has  been  no  addition  to  speak  of  to  the  plant  at  this  colliery,  but  it  has  been  well 
maintained  and  improved  in  certain  respects.  The  main  boiler  plant  consists  of  two 
40-horse-power  Leonard  boilers.  The  fan  is  an  Aelos  type,  capacity  50,000  cubic  feet, 
belt-driven  by  a  60-horse-power  engine.  The  winding-engine  on  the  Main  slope  is  a 
60-horse-power  Ottumwa  hoist,  and  there  is  an  18-horse-power  engine  on  the  haul-back 
from  the  head  of  the  tramway.  The  tramwa\-  is  three-rail,  1,800  feet  long,  and  handles 
six  1-ton  cars  to  a  trip  by  a  Stine  head-gear  capable  of  handling  1,000  tons  a  day.  There 
has  never  been  any  loss  of  life  at  this  colliery,  nor  any  serious  accident  during  the  past 
year. 
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Pacific  Coast  Colliery  Co.,  of  B.C. 

Head  Office — Minneapolis,  Minn. 

Capital,  $500,000. 
Officers.  Address. 

Jas.  C.  Andrews,  President,  .514  Metropolitan  Life  Building,  Minneapolis,  Minn. 

G.  B.  Norris,  Vice-President,  h  h         Minneapolis,  Minn. 

G.  H.  Derry,  Secretary,  m  «         Minneapolis,  Minn. 

J.  S.  Sherril,  Treasurer,  m  «  Minneapolis,  Minn. 

John  Howell,  Superintendent,  Merritt,  B.C. 

The  Pacific  Coast  Colliery  Co.'s  property  is  situated  north-west  of  the  Middlesboro  Col- 
liery, and  comprises  that  area  lying  between  Middlesboro  and  the  Coldwater  river.  Very  little 
active  work  has  been  done  on  this  property  during  the  year,  except  keeping  the  No.  1  slope 
free  from  water.  The  colliery  consists  of  two  shafts  and  a  slope,  but  in  neither  of  the  shafts 
has  any  work  been  done  during  the  year. 

I  have  regularly  inspected  this  mine  and  always  found  the  same  free  from  explosive  gas. 
There  was  generally  a  small  current  of  air  circulating  by  natural  ventilation,  which  varied 
from  2,000  to  3,000  cubic  feet  a  minute,  and  as  there  were  never  more  than  two  workmen 
employed,  this  was  sufficient.  The  roads  were  maintained  in  good  condition  and  well  timbered, 
brattice  kept  well  up  to  the  faces,  and  all  the  roadways  are  naturally  damp. 

The  power  plant  consists  of  two  vertical  boilers,  each  of  10  horse-power  capacity,  a 
7-  X  10-inch  double-drum  hoisting-engine,  and  two  pumps,  4i  x  3  x  4  and  6x4x6 
respectively.  In  addition  to  this,  there  is  a  small  hoist-room,  wash-house,  repair-shop,  and 
office  buildings. 

Copies  of  the  general  and  special  rules,  plan  of  the  mine,  and  order  re  "  Systematic 
Timbering  "  are  kept  posted  at  the  mine  entrance. 

The  following  are  the  official  returns  of  the  Pacific  Coast  Colliery  Company  for  the  year 
1914:— 


Sales  and  Output  for  Year. 

Coal. 

Coke. 

(Tons  of  2,240  1b.) 

Tons. 

Tons. 

Tons. 

Tons. 

Sold  for  consumption  in  Canada 

360 

360 

Total  sales 

M     under  colliery  boilers,  etc 

200 

. 

200 

Total  for  colliery  use           .            .        



Difiference   1      '^^'^^'^^  *«      '  gtock  during  vear 

i^iueienie    -^    taken  from     j  »'-"^'' """"b  .)<=<" 

560 
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Number  of  Hands  employrd,  I).\ily  AV.\fiEs  paid,  etc. 


Undergrou.nd. 

Above  Ground. 

Totals. 

Character  of  Laf.oir. 

No.   em- 
ployed. 

Average 
Daily 
Wage. 

No.   em- 
ployed. 

Average 
Daily 
Wage. 

No.   cm- 
ployed. 

Average 
Daily 
Wage. 

Supervision  and  olerical  assistance 

Whites — ^liners .... 

1 
4 

1 

8 
5.00 
3.7.5 
3.00 

S 

I 
4 
1 
1 
1 

5.00 

3.75 

Miners'  helpers 

3.00 

1 
1 

3.00 
3.50 

3.00 

3.50 

Boys 

2 

Totals 

6 

8 

Xame  of  seams  or  pits — No.  1  slope  and  No.  2  shaft. 

Description  of  seams,  tunnels,  levels,  shafts,  etc.,  and  number  of  same — No.  1  slope,  8  x  10, 
down  450  feet;  direction,  N.  .51'  E. ;  dip,  N.  70°  E.  Three  levels  have  been  driven  off 
the  slope  in  a  south-eastern  direction  ;  No.  1  level  has  been  driven  17.5  feet.  No.  2  level 
112  feet,  and  No.  3  level  9-t  feet.  Crosscuts  have  been  driven  from  each  level  to  connect 
up  with  the  air-shaft,  6x6,  depth  76  feet ;  thickness  of  seam  is  5  feet.  No.  2  shaft : 
During  the  past  year  there  has  been  no  work  done  in  this  mine. 

Description  and  length  of  tramway,  plant,  etc.— Tramway  from  top  of  slope  to  tipjile,  .300  feet. 
Plant  consists  of  two  lO-horse-power  vertical  boilers,  double  cylinder,  7  x  10  ;  double- 
drum  hoisting  engine  ;  two  pumps,  one  -li  x  3  x  4  Fairbanks  duplex  pump,  an'l  6  x  4  x  6 
Fairbanks  duplex  ram  piston-pump. 


Princeton  Coal  and  Land  Company,  Ltd. 
Head  office — 15  Great  St.  Helens,  London,  E.G. 

Capital,  $1,000,000. 
Officers.  Address. 

A.  St.  George  Hamersley,  Chairman,  Londtm,  Eng. 

Sheffield  Neave,  Director,  London,  Eng. 

Alex.  Crerar,  Director,  London,  Eng. 

Arthur  Hicklin,  Advi.sorj-  Director.  London,  Eng. 

Oswald  J.  Bambridge,  Director.  London,  Eng. 

E.  S.  Neave,  Secretary,  London,  Eng. 

Ernest  Waterman,  General  Manager.  Princeton,  B.C. 

Francis  Glover,  Manager,  Princeton,  B.C. 

Value  of  plant,  §77,000. 
This  company's  property  is  situated  near  the  town  of  Princeton,  on  the  right-hand  side  of 
the  Similkameen   river,   near  its  junction   with   the  Tulameen,   and   is   in   the   Similkameen 
Mining  Division. 
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No.   1  Mine. 
Robert  Brown,  Overman  ;  A.  Orr  and  R.  Wilson,  Firebosses. 

The  coal-seam,  which  was  originally  worked  by  a  small  adit  level  on  the  banks  of  the 
Similkameen  river,  is  now  operated  by  a  slope,  12x9  feet,  from  the  bench  above  ;  the  slope 
is  divided  into  two  compartments,  one  for  hoisting  the  other  for  a  travelling-way. 

This  slope  has  been  sunk  for  a  distance  of  1,100  feet  to  the  No.  -1  level,  and  from  the 
No.  4  East  level,  starting  at  a  point  200  feet  inside,  another  slope,  which  will  be  ultimately 
connected  to  the  Main  slope,  has  been  sunk  400  feet,  being  driven  slightly  across  the  pitch. 

During  the  present  year  all  the  operations  have  so  far  been  confined  to  the  East  side, 
and  the  principal  development  has  consisted  of  driving  this  new  slope  and  a  parallel  to  it. 

Tlie  coal,  which  is  classed  as  a  good  lignite,  lies  at  an  angle  of  12  degrees,  dipping  to  the 
west,  and  has  a  thickness  of  24  feet.     Below  is  given  a  section : — 

24"  top  coal. 
36"  coal. 

6"  clay. 
60"  coal. 

9"  clay. 
12"  coal. 
12"  claystone. 
40"  coal. 

10"  clay  and  bone. 
72"  coal. 

The  method  of  work  is  by  pillar  and  stall ;  pillars  50  feet  square  and  stalls  9  feet  wide. 
The  coal  is  mined  by  post  coal-cuttiug  machines  either  of  the  Rand  or  Hardy  type,  so  that 
the  minimum  of  explosives  are  used  to  bring  the  coal  down,  and  a  maximum  of  round  or  lump 
coal  is  produced. 

For  blasting  purposes  Monobel  is  used  M'ith  either  fuse  or  electric  detonators,  all  the 
blasting  being  done  under  the  supervision  of  certificated  .shotlighters. 

The  haulage  is  operated  inside  by  horse  to  small  air-hoists,  which  lower  the  loaded  car 
and  bring  up  the  empty  ;  then  by  horse  to  the  Main  slope,  which  is  operated  by  a  steam- 
driven  hoist  situated  on  the  surface. 

During  my  inspection  of  this  mine  I  have  generally  found  it  free  from  explosive  gas  : 
only  twice  during  the  year  have  I  detected  a  small  percentage.  I  always  found  a  good  current 
of  air  circulating  around  the  face  and  all  the  places  well  bratticed. 

The  fan  which  is  of  the  Guibal  type,  30  x  6  feet,  driven  by  a  25-horse-power  steam-engine, 
produces,  according  to  the  speed,  from  20,000  to  35,000  cubic  feet  of  air  a  minute,  at  a  water- 
gauge  of  \  inch.  This  ventilation  is  divided  into  two  separate  splits,  named  East  and  West 
respectively. 

In  the  East  split  I  found  at  my  last  inspection  25,000  cubic  feet  a  minute  for  the  use  of 
twenty  men  and  one  horse. 

On  the  AVest  side  the  air-current  was  slack,  and  the  anemometer  failed  to  record  ;  there 
have  been  no  men  working  on  this  side  during  the  j'ear.  The  speed  of  the  fan  was  145 
re\olutions  a  minute ;  water-gauge,  i  inch. 

I  have  alwaj-s  found  the  places  and  roadways  well  timbered  and  in  good  condition,  and 
the  order  re  "  Systematic  Timbering  "  well  complied  with.  Open  lights  have  generally  been 
used  in  this  mine,  the  inspection  being  made  with  safety-lamps  of  the  Wolf  type,  as  required 
by  section  91,  Rule  4. 
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During  the  latter  part  of  the  year  trouble  lias  been  exiicrieiieed  witli  an  outbreak  of  lire 
in  the  old  workings.  Owing  to  the  place  being  inaeces.sible  anil  also  to  surfaeo  breaks, 
considerable  ditiiculty  has  been  experienced  in  sealing  this  area  oH',  and  lately  efforts  have 
been  made  to  either  flood  it  or  flume  in  non-combustible  material  so  as  to  effectively  seal  the 
district  off. 

In  view  of  this  e.vperience,  it  would  bo  a  good  practice  to  load  out  much,  if  not  all,  of  the 
machine  minings,  and  also  to  lay  out  the  mine  so  that  each  district  can  be  efl'ectively  .sealed 
off  as  rapidly  as  possible  after  the  coal  has  been  extracted. 

The  surface  plant  con.sists  of  a  screening  plant  erected  by  the  Link  Belt  Engineering 
Company  of  Chicago,  capable  of  treating  600  tons  a  day.  The  mine-cars,  which  have  a 
capacitj'  of  1..3  tons,  are  hauled  up  the  Main  slope  in  trips  of  six  by  a  50  horse-power  Jenks 
hoist  to  the  tipple,  which  is  situated  about  4.5  feet  above  the  ground-level.  Here  the  cars, 
after  being  weighed,  are  dumped  by  a  rotary  dump  into  a  reciprocating  feed(!r,  which  regulates 
the  supply  of  coal  to  the  shaking  screens,  where  three  different  grades  or  sizes  of  coal  are 
made — namely,  all  passing  over  the  -t-inch  screen  called  "lump,"  all  over  the  "J-inch  .screen 
"egg,"  all  over  the  i-inch  screen  "nut,"  all  under  this  goes  at  present  either  to  the  boilers  or 
the  dump,  as  there  is  no  market  for  it.  The  various  grades  are  taken  to  the  bunkers  by  belt- 
convevors  and  during  transit  the  waste  is  picked  out.  Each  grade  is  kept  separate  in  the 
bunkers,  which  have  a  capacity  of  240  tons.  To  facilitate  the  loading  of  box  cars,  a  conveyor 
runs  underneath  the  chute  of  each  bunker,  so  that  the  coal  can  be  drawn  fi'om  either  bunker 
or  mixed  as  required  and  then  taken  to  the  box-car  loader,  which  is  of  the  Victor  type.  As 
the  box-car  stands  on  the  weigh-seales  while  being  loaded,  the  weight  of  coal  can  be  accurately 
gauged,  and  so  prevent  trouble  from  either  under  or  overloading. 

The  power  plant  consists  of  two  Goldic-McCulloch  boilers,  each  275  horse-power,  and  a 
50-horse-power  Grey  boiler.  A  Rand  compressor  with  a  capacity  of  744  cubic  feet  of  free  air 
a  minute  supplies  air  for  the  underground  pr.nips,  hoists,  and  mining-machines.  During  the 
past  year  a  new  60-kw.  three-phase  alternator,  driven  by  a  Gourlay-McCulloch  steam-engine, 
has  been  installed  to  supply  lights  for  the  town  of  Princeton  and  the  mines  ;  35-  and  25-horse- 
power  engines  manufactured  by  the  Link  Belt  Engineering  Company  are  used  to  drive  the 
picking-table. 

The  machine-shop  is  equipped  with  a  McDougal  lathe,  a  350-11).  steam-hannner,  drill-press, 
a  2-inch  Acme  bolt-cuttei-,  pipe-machine,  20-inch  shaper,  hack-saw,  and  emerj'-grinder.  For 
fire  purposes  a  12-  x  7-  x  12-inch  pump  is  u.sed,  connected  with  a  water-tank  having  a  capacity 
of  30,000  gallons,  giving  a  pressure  of  200  Ifj.  to  the  .square  inch. 

Copies  of  the  general  and  special  rules,  plan  of  mine,  and  order  re  "  Systematic  Timbering  " 
are  kept  posted  at  the  mine  eiitrance. 


K  478 


Report  of  the  Minlster  of  Mines. 


1915 


The  following  are  the  official  returns  of  the  Princeton  Coal  and  Land  Company  for  the 
vearl9U:— 


Sales  asd  Octfut  for  Year 


Coal. 


Coke. 


4 


(Tons  of  2,240  Vb.) 

Tons. 

Tons. 

Tons. 

Tons. 

Sold  for  consumption  in  Canada j        13,371 

Nil. 

15,876 

Total  sales                                                       

Xil. 
3,145 
559 

3,704 

45 
Xil. 

Stocks  on  hand  first  of  year 

19,580 

45 

19,535 

Number  of  Hands  employed,  Daily  Wages  paid,  etc. 


Underground. 

Above  Ground. 

Totals. 

Character  of  Labour. 

No.    em- 
ployed. 

Average 
Daily 
Wage. 

No.    em- 
ployed. 

Average 
Daily 
Wage. 

No.    em- 
ployed. 

Average 

Daily 
.  Wage. 

Supervision  and  clerical  assistance 

3 

22 

8 

s 

4.50 

5.00 

3.00  -  4.00 

5 

4.50 

8 
22 

8 
7 
7 

1 

4..>0 
5.0<J 

Miners"  helpers 

3.00  -  4.00 

7 

7 

1 

3.00 

3.50  -  4.00 

1.00 

3.00 

3.50  -  4.00 

1.00 

33 

20 

53 

Name  of  seams  or  pits — No.  1.  slope. 

Description  of  seams,  tunnels,  levels,  shafts,  etc.,  and  number  of  same — The  seam  is  24  feet 
thick  and  dips  at  an  inclination  varying  from  1 6  to  9  degrees.  The  top  9  feet  is  worked, 
and  is  a  good-grade  lignite  and  has  a  jet-black  appearance.  The  slope  is  down  a  distance  of 
•  1,050  feet,  driven  on  full  pitch  of  the  seam,  with  main  and  counter  levels  on  strike  of  the 
seam,  and  500  and  1,000  respectively  both  east  and  west.  There  is  an  air-shaft  down  to 
the  seam  and  has  a  depth  of  60  feet.  Nos.  2  and  3  levels  are  in  1,200  feet ;  Nos.  4  and 
4  East  counter  1,000  feet ;  No.  1  West  level  600  feet;  No.  2  West  level  and  counter  are 
in  100  feet.     The  coal  is  mined  by  machines,  of  which  si.K  are  used. 
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Description  and  length  of  tramway,  plant,  etc.— The  plant  consists  of  tipple  having  a  length 
of  -250  feet,  with  rotary  dump,  reciprocating  feeder,  shaking  screen,  picking-belts,  and 
bunkers  having  a  capacity  of  i>40  tons  ;  conveyor-belt  and  Victor  box-ear  loader ;  two 
7.5-horse-power  and  one  50-horse-power  boilers  ;  hack-saws ;  blacksmith  and  carpenter 
shops  with  steam-hammer  and  all  necessary  equipment. 


United  Empire  Mining  Co. 

Capital,  8500,000. 

Officers.  Address. 

"W.  C.  McDougall,  President,  Princeton,  B.C. 

M.  H.  Whitchouse,  Vice-President,  Princeton,  B.C. 

E.  G.  Marstou,  Secretary-Treasurer,  Princeton,  B.C. 

W.  G.  Simpson,  Mine  Manager,  Piinceton,  B.C. 
Value  of  plant,  81,000. 


UNITED  EMPIRE  COLLIERY,  PRINCETON,  B.C. 

The  L^nited  Empire  Mining  Co.'s  property  is  situated  on  Hunter  creek,  about  a  mile  and 
a  half  from  Princeton.  The  main  tunnel  is  driven  through  the  slide-rock  to  a  point  900  feet 
inside,  where  it  strikes  the  coal,  and  then  continues  on  the  coal  for  a  distance  of  almost  500 
feet. 

This  mine  worked  very  intermittently  in  the  early  part  of  the  year,  then  shut  down  in 
May,  and  up  to  the  present  there  is  no  signs  of  reopening.  During  tlie  time  the  mine  operated 
W.  G.  Simpson  was  manager  in  charge  of  the  work. 

I  found  no  trace  of  explosive  gas  during  that  time,  and  the  places  were  all  well  bratticed 
and  a  good  current  of  air  kept  circulating  around  the  faces.  The  ^entilatiou,  which  was 
produced  by  a  small  8-foot  fan  of  the  Guibal  type,  driven  by  a  lO-horse-power  gas-engine, 
produced  from  8,000  to  12,000  cubic  feet  of  air  a  minute  for  the  use  of  ten  workmen.  The 
places  and  roads  were  generally  well  timbered,  and  I  always  found  the  general  conditions 
fairly  good. 

There  are  two  distinct  seams  worked — namely,  the  Higher,  about  8  feet  9  inches  thick, 
and  the  Lower,  about  4  feet  thick.  Operations  were  conducted  on  both  on  a  small  scale,  the 
method  of  work  being  pillar  and  stall,  pillars  being  left  45  feet  square,  stall  14  feet,  driven  up 
the  full  pitch,  of  about  45  degrees. 

The  only  plant  is  the  gas-engine  for  driving  the  fan.  A  small  tipple  allows  the  ears, 
which  have  a  capacity  of  about  1,200  %.,  to  be  dumped  into  the  railroad-cars  on  a  spur  from 
the  Great  Northern  Railwaj-. 

The  most  of  the  coal  was  used  at  the  British  Columbia  Portland  Cement  Company's  plant, 
the  surplus  being  shipped  to  United  States  points. 
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Coalmont  Collieries. 
(Formerly  Columbia  Coal  and  Coke  Company,  Ltd.) 

Officers.  Address. 

Arthur  McEvo}',  President,  811  Rogers  Bldg.,  Vancouver,  B.C. 
A.  X.  Canting,  Vice-President  and  General  Manager,  Coalmont,  B.C. 

A.  H.  Douglas,  Secretary,  Dom.  Trust  Bldg.,  Vancouver,  B.C. 
A.  Ford,  Acting-Superintendent,  Coalmont,  B.C. 

(Not  incorporated.) 

This  property  was  acquired  late  in  1913  by  A.  McEvoy,  and  is  now  operated  by  him 
under  the  name  of  the  "A.  McEvoy,  Trustee  Operators  Coalmont  Collieries,"  with  the  head 
office  at  Vancouver. 

The  operations  of  this  company  have  been  continued  all  the  past  year  in  the  workings  on 
the  Noi'th  fork  of  Granite  creek.  What  was  termed  Nos.  2  and  4  tunnels  were  operated  for 
some  time  and  crosscutted  to  ascertain  the  qualities  of  the  coal,  and  afterwards  work  for  the 
present  was  discontinued  on  No.  4.  Later  a  large  tunnel,  12x7  feet,  was  started  about  70 
feet  lower  down  than  the  No.  2,  but  so  as  to  tap  the  No.  2  seam  ;  this  has  been  driven  about 
300  feet.  The  No.  2  tunnel,  which  has  been  used  for  prospecting  purposes,  has  now  been 
driven  in  almost  2,000  feet,  and  has  a  communication  through  to  the  surface  about  200  feet 
from  the  mouth. 

During  the  past  year  a  considerable  amount  of  coal  has  been  taken  out,  and  some  has  been 
transported  almost  five  miles  to  the  Great  Northern  Railway  and  shipped  to  various  points. 

During  my  inspections  of  the  No.  2  tunnel  I  have  always  found  it  free  from  explosive  gas, 
well  ventilated,  and  generally  the  brattice  well  attended  to. 

Ventilation  is  produced  by  a  36-inch  Comstock  blower,  driven  by  an  S-inch  steam-engine, 
geared  1  to  3;V,  and  produces  2,700  cubic  feet  a  minute  for  the  use  of  six  men  and  one  horse  ; 
water-gauge  is  3.V  inches  ;  speed  of  blower,  600  revolutions  a  minute.  The  places  and  roads 
are  well  timbered  and  generally  the  mine  is  in  good  condition.  In  the  No.  6  tunnel  I  have 
generally  found  the  conditions  very  good  ;  no  trace  of  gas  ;  tunnel  well  timbered  and  ventilated 
by  a  24-inch  Comstock  blower,  which  is  driven  by  a  12-inch  steam-engine,  the  air  being  taken 
in  to  the  face  in  pipes. 

A  25-horse-power  boiler  supplies  power  to  drive  the  fan,  and  in  addition  to  this  a  small 
wash-house  and  offices  have  been  built.  A  cook  and  bunk  house  has  been  erected,  and  a  few- 
small  houses,  with  a  residence  for  the  foreman.  A  right-of-way  for  a  tram  has  also  been 
cleared. 

Copies  of  the  general  rules  and  plan  of  the  mine  are  kept  posted  at  the  mine  entrance. 
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The  following  are  the  official  returns  of  the  Coaluiont  Colliery  for  the  year  1914  : — 


Sales  and  Octpct  for  Year. 

Coal. 

Coke. 

(Tons  of  2,240  lt>. ) 

Tons. 

Tons. 

Tons. 

Tons. 

Sold  for  consumption  in  Canada  (approx. ) 

4,.300 
1(10 

11       export  to  United  States 

"               "         other  countries 

4,400 

Total  sales 

Used  in  makint;  coke 

450 

450 

Stocks  on  hand  first  of  year 

Difference   (     adJ<^<l  *«     \stock  during  year 

\_  taken  from   y="^'' """"B  J<=<" 

4,850 

Number  of   Hands  employed,  Daily   Wages   paid,  etc 


UnDERO  ROUND. 

Above  Ground. 

Totals. 

Character  of  Labour. 

No.   em- 
ployed. 

Average 
Daily 
Wage. 

No.    em- 
ployed. 

Average 
Daily  Wage. 

No.   em- 
ployed. 

Average 
Daily 
Wage. 

Supervision  and  clerical  assistance  . 
Whites — Miners           

1 
4 
3 

s 

4.50 
3.50 
3.00 

s 

1 
4 
3 

$ 
4.50 

3.. TO 

Miners'  helpers 

3.00 

2 

4.00 

2 

4.00 

Boys 

Chinese 

Totals 

8 



2 

10 

'Taken  from  pay-roll,  December  1st,  1914.     Fifty  men  were  emploj-ed  during  spring  and  summer. 

Names  of  seams  or  pits — No.  2  seam,  Nos.  2  and  6  tunnels. 

Description  of  seams,  tunnels,  levels,  shafts,  etc.,  and  number  of  same — No.  2  seam  is  1 2  feet 
thick,  with  a  fireclay  foot-wall  and  a  sandstone  roof,  an  additional  cover  of  thin  seams  of 
hard  coal  and  .sand.stone,  and  a  final  cover  of  hard  shales.  What  is  known  as  No.  2 
tunnel  is  a  prospect-tunnel,  with  crosscuts  driven  on  the  horizontal  fioin  foot-wall  ta 
hanging-wall,  a  distance  of  some  170  feet ;  ^hc  portion  of  coal  intended  to  be  mined — viz., 
the  12-foot  seam — is  about  60  feet  from  the  hard  shales.  No.  G  tuni-.el  is  the  permanent 
tunnel  which  is  driven  11  feet  6  inches  by  6  feet  6  inches  in  the  clear.  This  tunnel  is  a 
vertical  distance  of  70  feet  below  the  prospect-tunnel.  The  inclination  or  pitch  of  the 
seam  is  about  26  inches. 
31 
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Description  and  length  of  tramway,  plant,  etc. — Tramway  in  No.  2  tunnel,  1,860  feet,  18-inch 
gauge,  1 5-11).  steel  rails  being  used ;  tramway  in  No.  6  tunnel,  350  feet,  18-mch  gauge, 
30-5).  steel  rails  being  used.  No.  2  tunnel  plant  consists  of  25-horse-power  vertical  boiler, 
an  8  X  10-inch  Climax  vertical  engine,  and  a  -t-foot  Buffalo  force-fan.  No.  6  tunnel  plant 
consists  of  10  x  10  Comstock  horizontal  engine  and  a  2-foot  6-inch  Buffalo  blow-fan.  In 
addition  to  the  above,  there  is  the  steam-heated  wash-house,  blacksmith-shop,  warehouse, 
offices,  etc.  The  coal  for  the  present  time  is  being  shipped  to  the  railroad  by  teams, 
which  will  be  replaced  by  a  tramway  in  the  near  future. 


Boundary  Mining  and  Exploration  Company,  Limited. 

Capital,  $1,000,000. 

Officers.  Address. 

A.  E.  Watts,  President,  Wattsburg,  B.C. 

A.  Carney,  Vice-President,  Kaslo,  B.C. 

S.  J.  Miller,  Vice-President,  Grand  Forks,  B.C. 

E.  R.  J.  Forster,  Secretary-Treasurer,  Grand  Forks,  B.C. 


MIDWAY  COLLIERY. 
Ed.  Bridge,  Manager. 

This  company's  property  is  situated  in  the  Greenwood  Mining  Division  on  the  banks  of 
the  Kettle  liver,  two  miles  and  a  half  west  of  Midway.  Tliere  are  two  adit  levels  and  a  shaft  : 
the  work  during  the  present  year  has  been  confined  to  the  No.  2  level.  The  inside  work  was 
discontinued  about  February,  and  further  efforts  were  confined  to  proving  the  field  with  a 
diamond-drill. 

The  No.  2  level  has  been  driven  in  a  distance  of  572  feet,  and  has  a  slope  down  about  90 
feet  and  a  raise  up  30  feet. 

During  the  time  the  mine  was  in  operation  I  generally  found  the  condition  fairly  good  ; 
places  and  roads  well  timbered. 

Ventilation  was  effected  by  two  small  blowers  which  produced  400  cubic  feet  a  minute 
for  the  use  of  four  workmen.  A  steam-boiler  with  60-horse-power  capacity  has  been 
installed  to  operate  the  hoist  and  the  air-blowers. 


EAST  KOOTENAY  DISTRICT. 

Until  within  the  year  1909  there  was  only  one  company  actually  producing  coal  in  tlie 
East  Kootenay  District — that  is,  the  Crow's  Nest  Pass  Coal  Company,  although  this  company 
operated  three  separate  collieries  ;  but  during  that  year  two  new  companies  began  to  produce — 
namelj',  the  Hosraer  Mines,  Limited,  at  Hosmer,  and  the  Corbiu  Coal  and  Coke  Company,  at 
Corbin.  These  new  companies  began  to  ship  coal  towards  the  latter  part  of  1908,  and,  as  they 
have  e.xtensive  and  fully  equipped  collieries,  have  now  become  important  factors  in  the  production 
of  the  district. 
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The  Hosnier  Mines  continued  operations  until  about  the  middle  of  the  year  1914,  when 
all  operations  were  suspended. 

The  district  is  divided  into  two  separate  Inspection  Districts.  The  Southern  East 
Kootenay  District,  which  was  during  the  year  1914  under  the  late  Inspector  Evan  Evans, 
with  headquarters  at  Femie,  includes  the  Coal  Creek  Collieries  and  the  Carbonado  Collieries 
of  the  Crows  Nest  Pass  Coal  Company,  although  this  latter  colliery  has  not  been  worked  this 
past  year.  Mr.  Evan  Evans  was  unfortunately  killed  in  a  Coal  Creek  mine  on  January  2nd, 
1915.     Subsequently  George  O'Brien  was  appointed  Inspector  of  the  district. 

The  Northern  East  Kootenaj-  District,  under  Inspector  T.  H.  Williams,  with  headquarters 
also  at  Fernie,  includes  the  Hosmer  Colliery  of  the  Hosmer  Mines,  Limited,  the  Michel  Collieries 
of  the  Crow's  Nest  Pass  Coal  Company,  and  the  Corbin  Colliery  of  the  Corbin  Coal  and  Coke 
Company. 

The  headquarters  of  both  inspectorates  is  in  the  Government  rescue-station  at  Fernie. 


SOUTHERN  EAST  KOOTENAY  INSPECTION  DISTRICT. 
Report  of  T.  H.  William.s,  Inspector. 

I  have  the  honour  to  submit  the  annual  report  of  the  inspection  of  the  mines  in  the 
Southern  East  Kootenay  District  for  the  year  1914. 

The  inspections  were  made  by  the  late  Evan  Evans,  Inspector  of  Mines  of  this  district, 
who  died  at  Coal  Creek  on  January  ■2nd,  1915,  and  this  report  is  based  upon  the  records 
which  were  on  file  in  his  office.  These  records  show  that  each  mine  was  regularly  inspected 
as  required  bj-  section  77,  subsection  (4),  of  the  "  Coal-mines  Regulation  Act." 


Crow's  Nest  Pass  Coal  Company,   Ltd. 

Capital,  §3,500,000. 
Officers.  Address. 

EUas  Rogers,  President,  Toronto,  Ont. 

E.  C.  'VThitney,  Vice-President,  Ottawa,  Ont. 

R.  M.  Young,  Secretary,  Feraie,  B.C. 

Elias  Rogers,  Treasurer,  Toronto,  Ont. 

W.  R.  Wilson,  Genei-al  Manager,  Femie,  B.C. 
Bernard  Caufield,  Colliery  Manager,  Coal  Creek  Collieries,      Fernie,  B.C. 

Thomas  Russell,  Colliery  Manager,  Michel  Collieries,  Michel,  B.C. 

The  above  company  is  now  operating  the  following  extensive  collieries  on  the  western 
slope  of  the  Rocky  mountains  in  the  East  Kootenay  District,  nameh* : — 

Coal  Creek  Colliery,  situated  on  Coal  creek,  about  five  miles  from  the  town  of 
Femie.  on  a  branch  railway  to  the  mines,  connected  at  Fernie  with  the  tracks  of  the 
Canadian  Pacific  Railway  and  also  those  of  the  Great  Northern  Railway. 

Carbonado  Colliery,  situated  on  Morrissey  creek  and  connected  by  a  branch  railway 
with  the  Canadian  Pacific  Railwaj-  and  the  Great  Northern  Railway  at  Morrissej'.  The 
colliery  is  about  fourteen  miles  from  Fernie  by  rail,  in  a  south-easterly  direction.  This  colliery 
has  been  shut  down  for  more  than  three  years. 
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Michel  Colliery,  situated  on  both  sides  of  ilichel  creek,  on  the  line  of  the  Canadian 
Pacific  Railway,  being  twentv-three  miles  in  a  north-easterly  direction  from  Fernic.  This  last 
colUery  is  in  the  Xorthern  Inspection  District. 

The  total  gross  combined  output  of  all  the  company's  coUieries  for  the  past  year  was 
778,403  ton.s.  Of  this,  296,136  tons  was  used  in  the  manufacture  of  coke,  yielding  199,866 
tons,  and  as  2,703  tons  of  coke  was  added  to  stock,  the  amount  of  the  coke  sold  was  197,163 
tons,  of  which  142,850  tons  was  sold  for  consumption  in  Canada,  and  54,313  tons  was  exported 
to  the  United  States.  Tlie  coal  exported  to  the  United  States  amounted  to  33.5,671  tons, 
while  89,535  tons  was  sold  for  consumption  in  Canada. 

The  amount  and  disposition  of  this  combined  output  of  the  company's  collieries  is  more 
fully  shown  in  the  following  table  : — 

Retcrss  from  Crow's  Nest  Pass  Coal  Co.'s  Mines  for  Year  1914. 


S.U,ES  A>-D    OCTPUT  FOR   YkAR, 

Coal. 

Coke. 

(Tons  of  2,240  lb.) 

Tons. 

Tons. 

Tons. 

Tons. 

89,535 
335,671 

142,850 
54,313 

Sold  for  consumption  in  Canada 

""4-25,266'" 

Total  sale*; 

197,163 

L'sed  in  making  coke 

n      under  colliery  boilers,  etc 

296,136 
53,561 

349,697 

Stocks  on  hand  first  of  year 

//              last  of  year 

94 
3,594 

62 

2.76.5 

3,.50O 

2,703 

778,403 

199,866 

Number  of  Hands  employed,  including  those  at  Coke-ovens,  etc. 


Undekgrocnd. 

Above  Groc.vd. 

Totals. 

Character  of  Labour, 

No.  em- 
ployed. 

Average 
Daily 
Wage. 

No.  em- 
ployed. 

Average 
Daily 
Wage. 

No.  em- 
ployed. 

Average 
Daily 
Wage. 

Supervision  and  clerical  assistance 

45 
750 

14 

59 
750 

Miners'  helpers 

88 

3-28 

23 

239 

142 

27 

327 

470 

50 

Boys 

1,'234 

Totals   .      ...              

422 

1,656 
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COAL  CREEK  COLLIERY. 
Bernaixl  Caufielrl,  Manager. 

This  colliery  is  on  Coal  creek,  five  niile.s  from  Fernie,  traiisportiiticm  Ix'iiii,'  utl'orded  by  a 
branch  line  wliich  makes  connection  with  both  the  Canadian  Pacific  and  the  Oreat  Northern 
Railways  at  Fernie. 

The  mines  in  operation  during  the  year  were  as  follows  :  No.  I  North,  No.  -5,  No.  9,  and 
B  North,  on  the  north  side  of  the  valley  of  Coal  creek  ;  No.  1  South,  No.  1  East,  No.  2,  and 
No.  3  on  the  south  side.  The  coal  from  all  of  these  mines  is  conveyed  to  a  central  tipple,  of 
steel  construction,  810  feet  in  length. 

There  were  three  fatal  and  ten  non-fatal  accidents  reported,  being  a  decrease  of  six  and 
seven  X'espeetively  as  compared  witli  the  previous  year. 

No.  1  NoRTij  Mine. 

R.  Anderson,  Overman  ;  T.  Tully,  R.  Brown,  and  E  Rutledge,  Firebos.ses. 

This  mine  is  situated  on  the  north  side  of  the  valley  at  an  elevation  of  300  feet  above  the 

tipple.     At  the  time  of  the  last  inspection,  which  was  made  on  December  3rd,  explosive  gas 

was  found  in  one  place.     The  ventilati<jn  and  timbering  was  good  and  the  roadways  fair.     The 

quantity  of  air  raea.sured  was  l.j,000  cubic  feet  a  minute  for  the  use  of  fifteen  men  and  one 

horse. 

No.  5  MixE. 

W.  Commons,  Overman ;  J.  White,  H.  Dunlap,  and  J.  Lane,  Firebosses. 

This  mine  was  divided  into  two  sections — namely,  the  rise  and  the  dip  workings.  The 
rise  workings  have  been  discontinued,  so  that  all  the  coal  at  present  being  worked  is  in  the 
dip  section,  and  is  brought  to  the  surface  up  the  new  Diagonal  slope  mentioned  in  the  last 
report. 

The  report  of  the  last  examination,  which  was  made  on  December  9th,  showed  that  it 
was  clear  of  explosive  gas,  well  timbered,  and  generally  in  a  good  condition.  The  quantity  of 
air  measured  was  36,000  cubic  feet  a  minute,  which  was  di%  ided  into  two  splits,  as  follows  : 
Right  of  slope,  18,000  cubic  feet  a  minute  for  sixteen  men  and  two  horses  ;  left  of  slope, 
18,000  cubic  feet  a  minute  for  twenty-seven  men  and  four  horses. 

No.  9  Mine. 

W.  McFegan,  Overman  ;  J.  McPherson,  Fireboss. 

The  work  done  in  this  mine  during  the  year  has  been  confined  to  prospecting  and  repairing 
the  main  haulage-road,  no  coal  being  produced.  When  the  last  inspection  was  made  the 
timbering  and  roadways  were  good  and  no  explosive  gas  was  found. 

B  North  Mine. 

W.  McFegan,  Overman  ;   Alex.  McFegan,  D.  Shanks,  and  J.  Moore,  Firebosses. 

This  mine,  which  was  placed  on  the  shipping-list  during  the  year  1913,  has  steadily 
developed  and  is  producing  about  400  tons  a  day.  It  is  1,800  feet  north-east  of  the  tipple, 
and  is  opened  by  two  tunnels,  10  x  8  feet  in  size,  which  struck  the  coal  at  a  distance  of  1-50 
feet  from  the  surface.  The  ventilation  is  produced  by  a  Brazil  fan,  10  feet  in  diameter  and 
4  feet  wide. 

At  the  last  inspection  it  was  reported  clear  of  explosive  gas  and  well  timbered.  Tlie 
quantity  of  air  measured  was  38,000  cubic  feet  a  minute  for  the  use  of  sixty-three  men  and 
ten  horses. 
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Xo.  1  South  Mine. 

Adam  Watson,  Overman  ;  T.  Ratcliffe,  "W.  Stockwell,  and  W.  Joyce,  Firebosses. 
This  mine  is  2,500  feet  south-west  of  the  tipple,  and  is  opened  by  a  tunnel  driven  on  the 
strike  of  the  seam.     At  a  point  460  feet  from  the  tunnel-mouth  a  drift  1 30  feet  long  has  been 
driven  to  cut  No.  2  seam,  which  is  now  being  developed. 

Upon  the  last  inspection,  which  was  made  on  December  18th,  it  was  clear  of  explosive 
gas,  well  timbered  and  ventilated,  the  quantity  of  air  measured  being  26,000  cubic  feet  a 
minute  in  No.  1  seam  for  the  use  of  fifty-eight  men  and  seven  horses,  and  1-1,000  cubic  feet  a 
minute  iu  No.  2  se;im  for  eight  men  and  one  horse.  Speed  of  fan,  120  revolutions  a  minute; 
water-gauge,  1.8  inches. 

No.   1   East  Mine. 

D.  Martin,  Overman  :   T.  "Wilson,  J.  Caufield,  J.  Bell,  J.  Mawson,  J.  Steele,  and 

J.  McLaughlin,  Firebosses. 

This  mine  is  at  an  elevation  of  90  feet  above  the  tipple  and  800  feet  east  of  it,  and  is 
opened  by  a  rock  tunnel  215  feet  in  length.  While  it  is  a  comparatively  new  mine,  it  has 
developed  into  the  largest  producing  mine  at  this  colliery. 

At  the  time  of  the  last  inspection,  in  December,  small  quantities  of  explosive  gas  were 
found  in  three  places.  The  timbering,  ventilation,  and  general  conditions  were  good  through 
out.  The  amount  of  air  measured  in  the  different  splits  was  as  follows  :  Diagonal  district, 
14,200  cubic  feet  a  minute  for  the  use  of  twentj--eight  men  and  three  horses  ;  Right  side  of 
slope,  21,000  cubic  feet  a  minute  for  thirty  men  and  three  horses;  East  side  of  tunnel,  9,000 
cubic  feet  a  minute  for  twenty-four  men  and  three  horses;  West  side  of  slope,  20,400  cubic 
feet  a  minute  for  thirty  men  and  four  horses.  Speed  of  fan,  110  revolutions  a  minute ;  water- 
gauge,  2  inches. 

No.  2  MiSE. 

W.  Lancaster,  Overman ;  F.  Landers,  J.  Bushell,  and  C.  O'Brien,  Firebosses. 

This  mine  is  being  reopened  beyond  the  old  workings.  At  the  time  of  the  last  inspection 
a  little  explosive  gas  was  found  in  two  places.  The  ventilation  was  good,  the  roadwaj-s  and 
timbering  being  fair.  The  quantity  of  air  measured  was  13,000  cubic  feet  a  minute  for  the 
use  of  thirty  men  and  three  horses.  Speed  of  fan,  130  revolutions  a  minute;  water-gauge, 
2^  inches. 

No.  3  Mine. 

John  Biggs,  Overman  ;  W.  Puckey,  J.  Worthington,  and  A.  Kinsman,  Firebosses. 

This  mine  is  working  the  same  seam  as  No.  2  mine,  and  is  entered  by  a  slope  2,250  feet 
long,  driven  on  the  full  pitch.  The  method  of  working  has  been  changed  from  long-wall  to 
pillar  and  stall.  The  last  inspection  was  made  on  December  12th,  when  it  was  found  clear  of 
explosive  gas,  well  timbered,  and  in  good  condition.  The  quantity  of  air  measured  was  8,100 
cubic  feet  a  minute  in  the  Slope  district  for  twelve  men  and  one  horse,  and  8,000  cubic  feet  a 
minute  in  the  Main  level  district  for  twenty  men  and  four  horses.  Speed  of  fan,  100  revolu- 
tions a  minute ;  water-gauge  1 .1  inches. 

Wolf  safety-lamps  are  used  throughout  at  this  colliery.  Very  little  blasting  is  done  in 
the  coal.  Wherever  this  is  necessary,  Monobel  powder,  fired  with  electric  detonators  is  used. 
Two  new  2-hour  sets  of  the  1914  type  of  Draeger  apparatus  and  four  mouth-breathing  deWces 
have  been  added  to  the  mine-rescue  equipment. 


5  Geo.  5                                            Coal- 

MINING. 

K  487 

The  following  are  the  otiieial  returns  for  the  Coal  Creek  Colliery 

for  the  year 

1914:— 

Sales  and  OuTprx  for  Year. 

Coal. 

Co 

KE. 

(Tons  of '2,240  n>.) 

Tons. 

Tons. 

Tons. 

Tons. 

Sold  for  consumption  in  Canada 

If       export  to  United  States  . 

53,949 
271,635 

•111,596 
30,266 

—  • 

32.i,.^)84 

Total  sales    

141,862 

Used  in  making  coke 

Used  under  colliery  boilers,  etc     ... 

212,313 
37,073 

249,386 

94 
2,423 

JVi7. 
1,598 

2,329 
577,299 

Difference  added  to  stock  during  vear 

1,598 

143,460 

*  Includes  722  tons  coked  at  and  shipped  from  Hosmer  ovens. 

Number  of  Hands  employed,  including  those  at  Fernie  Coke-ovens,  etc. 


UNDERGROtTND. 

Above  Ground. 

Totals. 

Character  of  Labour. 

Xo.    em- 
ployed. 

Average 
Daily 
Wage. 

No.    em- 
ployed. 

Average 
Daily 
Wage. 

No.   cm- 
ployed. 

40 
547 

Average 
Daily 
Wage. 

SuperWsion  and  clerical  assistance 

31 
547 

9 

67 

242 

20 

166 
97 
21 

233 

3:i9 

41 

Mechanics  and  skilled  labour 

Boys 

907 

293 

1,200 

Totals 



Owing  to  depression  in  trade,  the  mines  did  not  work  steadily  during  1914.     The  following 
shows  the  number  of  days  each  month  that  Coal  Creek  Colliery  was  operated  : — 

Days. 

August 1 4| 

September 11^ 

October 6 

November 10 

December 13 


Days. 

January 20i 

February 17 

March    18 

April    loi 

May 14 

June 16 

Julv 16> 


Total . 


172i 
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Name  of  seams  or  pits — No.  1  North,  No.  1  South,  and  No.  1  Ea.st,  same  seam  ;    No.  B,  No.  2, 

No.  3,  No.  9,  aud  No.  5,  same  seam. 
Description  of  seams,  tunnels,  levels,  shafts,  etc.,  and  number  of  same — 

So.  1  Xorlh  Fan. — When  the  mountain  movement  took  place  at  No.  1  North  mine 
in  March,  1914,  there  was  danger  of  losing  the  fan,  so  it  was  withdrawn.  The  fan  was 
reinstalled  after  tlie  new  tunnel  was  opened. 

Xo.  1  East  Fan. — A  new  125-horse-power  fan-drive  engine  was  installed  to  work  in 
duplicate  with  the  first  engine  installed.  This  engine  was  placed  on  the  opposite  side  of 
the  fan  and  a  new  engine-house  built  for  .same.  The  engine-house  is  a  wooden  frame 
building  34  x  18  feet  and  covered  with  galvanized  corrugated  iron. 

Xo.  1  East  Main  Tunnel,  7  x  H  Feet  in  the  Clear. — This  work,  which  was  referred 
to  in  1913  report,  was  completed  in  1914  by  the  driving  of  712  feet.  The  endless-rope- 
haulage  system  is  not  yet  installed.  Double  track  was  laid  antl  graded,  and  refuge-holes, 
6x4x4  feet,  wei'e  made  every  60  feet  throughout  the  length  of  the  tunnel.  In  the 
meantime  two  75-horse-power  Lidgerwood  hoists  have  been  installed.  In  addition  to 
this,  a  new  haulage- road  was  made  in  the  No.  10  East  cross-dip  entries  to  hoist  the  coal 
from  the  workings  on  the  lower  side  of  the  main  entry  up  to  the  new  haulage-road.  This 
new  road  is  1,200  feet  long,  and  is  laid  throughout  with  heavy  track-steel.  A  75-horse- 
power  Lidgerwood  hoist  was  installed  on  this  road  to  do  the  hoisting. 

Xo.  1  East  Drainage  Tunnel,  7x9  Feet  in  the  Clear. — This  tunnel  ha.s  been  com- 
pleted during  the  year,  or  driven  272  feet. 

Xo.  1  Xorth  Xeto  Tunnel,  8x12  Feet  in  the  Clear. — In  March,  1914,  a  mountain 
movement  closed  the  main  entrance  to  No.  1  North  mine.  A  new  tunnel  was  started  100 
feet  west  of  old  tunnel-mouth,  and  was  driven  to  a  point  where  it  intersected  the  main 
entry  beyond  where  the  subsidence  of  mountain  occurred.  This  tunnel  is  540  feet  long, 
of  which  150  feet  is  through  the  gravel.  It  has  a  double  track  from  the  head  of  the  old 
jig  for  a  distance  of  400  feet  in  the  new  tunnel. 

Xo.  -2  Mine. — We  had  to  enlarge  the  return  airway  through  very  bad  and  broken 
ground  for  a  distance  of  600  feet. 

Rock  Tunnel,  Xo.  1  Xorth  Mine,  7  x  10  Feet  in  the  Clear. — The  face  of  the  main  level 
being  in  faulty  ground,  a  rock  tunnel  320  feet  long  was  driven  to  a  point  beyond  the 
fault-line,  regaining  the  coal  seam. 

Xo.  5  Mine. — A  prospect-tunnel  120  feet  long,  7x9  feet  in  the  clear,  wa.s  driven  in 
faulty  ground  on  the  Main  slope.  The  coal  was  not  located  and  tunnel  is  stopped  at 
present. 

Xo.  9  Mine. — The  rock  tunnel  and  parallel  being  driven  in  1913  were  extended  a 
further  100  feet  in  1914,  mainh'  in  coal.  It  was  found  there  was  a  20-foot  upthrow  fault 
toward  the  west ;  this  was  crossed  and  ventilation  connection  made  with  the  old  back 
entry  b_v  a  shaft  35  feet  deep,  4x5  feet.  Development  of  coal  beyond  the  fault  is 
awaiting  a  more  encouraging  business  outlook  and  general  remodelling  repairs  to  main 
haulage-roads. 

Xeic  Steam  Plant. — A  new  boiler-site  was  made  on  the  south  side  of  the  tipple.  The 
mountain-side  was  excavated  for  a  distance  of  60  feet  by  40  feet  wide.  Crib- work  was 
put  in  to  hold  the  sides.  This  was  built  1 1  feet  on  two  adjacent  sides  for  a  distance  of 
96  feet,  and  was  carried  eastwards  a  further  distance  of  132  feet  to  form  foundations  for 
the  coal-tracks  leading  to  the  boiler-bunkers.  A  small  Samson  steam-hoist  was  installed 
to  handle  the  coal  for  the  boilers.     A  new  return-tubular  boiler  was  installed  on  this  new 
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site,  and  the  two  locomotive  boilers  were  moved  up  from  the  old  site  near  the  mouth  of 
No.  2  mine  to  the  new  site.  A  new  duplex  boiler-feed  pump  was  put  in  to  feed  boilers, 
taking  its  water  from  a  new  water-tank,  whose  capacity  is  5,000  gallons,  which  was  erected 
behind  the  boilers.  The  water  in  this  tank  is  boated  by  steam  radiators,  the  exhaust  steam 
from  No.  3  mine  fan-engine  being  utilized  to  supply  the  radiators.  There  was  also  a  new 
return-tubular  boiler  installed  on  the  main  battery  of  boilers. 

Mi)icel/aneous. — The  box-car  loader  on  the  south  side  of  the  tipple  was  rtibuilt.  The 
cribbing  on  the  mountain-side  north  of  the  tipple  which  was  erected  as  a  safeguard  against 
danger  from  snowslide.s  was  extended  42  feet  eastward,  made  17  feet  wide,  Imilt  to  an 
average  height  of  20  feet,  and  filled  in  with  rocks  and  gravel. 


NORTHERN  EAST  KOOTENAY  INSPECTION  DISTRICT. 
Report  of  T.  H.  Willia.ms,  Inspector. 

I  ha\e  the  honour  to  submit  the  ainiual  report  as  Inspector  of  Coal-mines  for  the  Noi-thern 
East  Kootenay  Inspection  District  for  the  year  1914. 

The  mines  at  present  in  operation  in  this  district  are  those  of  the  Michel  Colliery,  operated 
by  the  Crow's  Nest  Pass  Coal  Company,  and  those  of  the  Corbin  Colliery,  operated  by  the 
Corbin  Coal  and  Coke  Company.  The  mines  of  the  Hosmer  Colliery  in  this  district  formerly 
were  in  operation,  but  they  were  permanently  closed  in  July,  1914,  the  material  all  being  taken 
out  and  the  openings  sealed  with  plank  stoppings. 

There  were  four  fatal  and  seven  non-fatal  accidents  reported  during  the  year.  This  is  a 
decrease  of  eight  in  the  non-fatal  class  as  compared  with  last  year,  but  I  regret  not  being  able 
to  report  any  decrease  in  the  fatal  class,  the  number  remaining  the  same. 

Two  of  the  fatalities  were  caused  by  men  being  suffocated  while  lying  buried  underneath 

coal-heaps,  the  other  two  being  due  to  haulage,  one  above  and  one  below  ground.     Of  the  seven 

non-fatal  accidents,  two  were  due  to  falls  of  coal  at  the  face,  two  to  miscellaneous  causes,  and 

thi-ee  to  haulage. 

Feunie  Rescue-station. 

During  the  year  there  were  twenty-nine  men  trained  in  the  use  of  mine-rescue  apparatus 
at  the  Fernie  station,  each  being  awarded  a  certificate  of  proficiency.  These  men  were  all 
employed  by  the  Crow's  Nest  Pass  Coal  Company  at  the  Coal  Creek  mines.  To  effect  this 
training,  3,000  cubic  feet  of  oxygen  and  286  No.  1  and  six  No.  2  potash  cartridges  were  used. 


Crow's   Nest  Pass  Coal  Company.* 

MICHEL  COLLIERY. 

Thomas  Russell,  Colliery  Manager. 

This  colliery,  operated  by  the  Crow's  Nest  Pass  Coal  Company,  Limited,  is  situated  on 
both  sides  of  Michel  creek,  and  comprises  Nos.  3,  4,  5,  and  3  East,  on  the  south  side,  and  Nos. 
7,  8,  and  8  North  mines  on  the  north  side. 

•  See  also  page  483. 
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Work  progressed  steadily  during  the  first  half  of  the  year,  but,  owing  to  the  depression  ■ 

iu  the  coal  and  coke  trade  brought  about  bj-  the  war,  considerable  time  was  lost  during  the  i 

second  half.  The  total  number  of  days  worked  was  20.5,  13.5i  of  which  were  worked  in  the 
first  half  and  691  Jq  the  second  half  of  the  year.  September,  October,  and  November  were 
the  slowest  months,  the  number  of  days  worked  being  5J,  4,  and  7i  respectively. 

No.  3  Mine. 

J.  Touhey,  Overman ;  R.  Spruston,  A.  Frew,  and  J.  Henney,  Firebosses ; 
W.  Almond,  and  F.  Hutchinson,  Shotlighters. 

At  this  place  a  main  rock  tunnel  cuts  Nos.  5,  4,  and  3  seams  successively.  No.  3,  which 
is  970  feet  in  from  the  tunnel-mouth,  is  the  only  one  that  produced  any  coal  during  the  year. 
The  method  of  working  is  room  and  pillar,  the  entries  being  driven  12  feet  wide  and  the  rooms 
from  16  to  20  feet  wide,  with  pillars  of  about  50  feet.  In  the  West  level  district  the  size  of 
every  fourth  pillar  is  increased  to  1 20  feet. 

Upon  my  last  inspection  I  found  this  mine  clear  of  explosive  gas  and  well  timbered. 

The  ventilation  is  produced  by  a  6-  x  12-foot  Sullivan  fan,  which  is  giving  90,000  cubic 
feet  of  air  a  minute,  with  a  speed  of  1 7.5  revolutions  and  a  2-inch  water-gauge.  This  quantity 
is  divided  into  two  splits,  as  follows  :  East  side  split,  40,000  cubic  feet  a  minute  for  forty  men 
and  three  horses ;  West  side  split,  21,120  cubic  feet  for  thirty-eight  men  and  six  horses. 

The  work  of  enlarging  the  main  return  airway  on  the  West  side,  which  has  been  in  progress 
for  some  considerable  time,  has  been  completed,  thus  making  it  of  a  much  greater  area  than  it 
was  before. 

The  coal  on  the  East  side  is  all  mined  without  the  use  of  explosives,  but  explosives  are 
used  on  the  West  side,  the  shots  being  charged  with  Monobel  powder,  and  fired  with  electric 
detonators. 

Xo.  3  East  or  Xew  No.  3  Mixe. 

T.  CunMe,  Overman  ;  E.  Hayes,  J.  Mason,  and  T.  Phillips,  Firebosses ;    B.  Ball,  Shothghter. 

This  mine  is  situated  about  3,000  feet  south-east  of  the  tipple  and  is  worked  on  the  room- 
and-pillar  system.  The  entries  are  driven  12  feet  wide  and  the  rooms  16  feet  wide,  with 
60-foot  pillars  between. 

At  the  time  of  my  last  inspection  I  found  a  small  quantity  of  explosive  gas  in  one  place. 
The  mine  was  well  timbered  and  ventilated  and  the  general  conditions  were  good. 

The  rock  tunnel  mentioned  in  my  last  report,  which  was  being  driven  to  connect  the  Main 
slope  of  Xo.  4  mine  with  the  Xo.  2  West  level  of  No.  3  East  mine,  was  completed  in  Januar\-. 
This  enabled  the  Wilson  fan  which  formerly  ventilated  Xo.  4  mine  to  be  used  at  Xo.  3  East 
mine;  this  fan  is  8  x  16  feet  in  diameter  and  is  giving  80,000  cubic  of  air  a  minute  for  the 
use  of  sixty  men  and  eight  horses.  This  air  is  divided  into  four  splits,  as  follows  :  No.  6 
East  split,  16,000  cubic  feet  for  fourteen  men  and  three  horses  ;  main  East  split,  20,250  cubic 
feet  for  sixteen  men  and  two  horses ;  East  of  slope,  19,400  cubic  feet  for  sixteen  men  and  two 
horses;  West  of  slope,  22,000  cubic  feet  for  fourteen  men  and  one  horse.  Speed  of  fan,  105 
revolutions  a  minute  ;  water-gauge,  2  inches. 

In  addition  to  finishing  the  rock  tunnel,  a  great  amount  of  work  has  been  done  towards 
improving  the  main  return  airways.  The  coal  in  a  few  places  is  blasted  with  Monobel  powder, 
fired  with  electric  detonators. 
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New  No.  8  Mine. 

W.  Wliitehouse,  Overman;  M.  Littler,  T.  Baybutt,  aii<l  M.  1).  McLean,  Kircljosscs. 
Thi.s  mine  is  situated  on  the  north  side  of  Coal  creek  at  an  clcN-ation  of  535  feet  above 
the  tipple.     It  is  worked  on  the  room-and-pillar  .system,  entries  being  driven  10  feet  wide  and 
the  rooms  li  feet  wide,  with  50-foot  pillais.      About  12  feet  of  the  seam  is  being  worked,  anrl 
according  to  present  indications  it  will  rank  witli  one  of  the  best  mines  of  this  company. 

Upon  my  la.st  inspection  I  found  the  mine  clear  of  gas  and  well  timbered. 

The  ventilation  is  produced  by  a  4-fo()t  fan  which  is  giving  11,500  cubic  feet  of  air  a 
minute  for  the  use  of  thii-ty-two  men  and  three  horses.  A  new  air-shaft,  9  x  10  feet,  has  been 
sunk  from  the  surface  to  a  depth  of  62  feet,  where  it  is  connected  by  a  short  drift  to  the  main 
return  airway  of  the  present  fan,  and  a  Champion  i-eversible  fan,  8  feet  by  t  feet  fom-  inches 
wide,  is  being  installed  to  take  the  place  of  the  one  now  in  use. 

No.  8  North. 

The  main  tunnel  of  this  mine  was  developed  for  a  distance  of  750  feet,  and  the  raise 
workings  for  about  250  feet.  Operations  have  been  suspended  on  account  of  shortage  of 
orders. 

The  Draeger  rescue  equipment,  which  consists  of  four  2-hour  and  six  iJ,-hour  sets,  one 
pulmotor,  oxygen-tanks,  recharging-pump,  etc.,  is  in  good  condition. 

A  disused  building  owned  by  the  company  was  remodelled  and  converted  into  a  training- 
station  in  mine-rescue  work.  Twelve  of  the  officials  underwent  the  regular  course  of  training 
adopted  at  the  Fernie  training-station,  each  of  them  receiving  a  certificate  of  proficiency. 
G.  O'Brien,  Instructor  at  the  Fernie  rescue-station,  supervised  this  training  and  gave  the  usual 
lectures  which  go  along  with  it. 

Wolf  safety-lamps  are  used  throughout  at  this  colliery. 

The  following  are  the  official  returns  from  the  Michel  Colliery  for  the  year  1914  : — 


Sales  and  Output  for  Year. 

Coal. 

Coke. 

(Tons  of  2,240  Itx) 

Tons. 

Tons. 

Tons. 

Tons. 

Sold  for  consumption  in  Canada 

35,586 
64,036 

31,254 
24,047 

n      export  to  United  States 

99,622 

Total  sales   

.55,301 

Used  in  making  coke 

n     under  colliery  boilers,  etc 

83,823 
16,488 

.... 

100,311 

Nil. 
1,171 

62 
1,167 

„              last  of  year 

1,171 

Difference  added  to  stock  during  year 

1,105 

Output  of  colliery  for  year 

201,104 

56,406 
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Number  of  H.^nds  employed,    including  those   at  Coke-ovens,  etc. 


USDERGKOUXD. 

Above  Ground. 

ToT.iLS. 

Character  or  Labour. 

No.  em- 
ployed. 

Average 
Daily 
Wage. 

No.  era- 
plo3-ed. 

Average 
Daily 
Wage. 

No.  em- 
ployed. 

Average 
Daily 
Wage. 

Supervision  and  clerical  assistance 

203 

5 

19 

203 

Miners'  helpers                         

21 

86 
3 

73 

45 
6 

94 
131 

9 

Boys 

Chinese                                                   

Indians 

Totals   . 

327 

129 

456 

Owing  to  depression  in  trade,  the  mines  did  not  work  steadily  during  1914.     The  following 
shows  the  number  of  days  each  month  that  Michel  Colliery  was  operated  : — 


Days. 

January     26 

February 24 

March 2.5 

April   24 

May 17i 

June 19 

July 26 


Days. 

August 10^ 

September 5J 

October   4 

November    7i 

December 16 


Total 205 


Name  of  seams  or  pits — New  No.  .3  (top  section  of  No.  3  seam) ;  Old  No.  3  (lower  section  of 
No.  3  seam) ;  New  No.  8  (Old  No.  8  seam  continued).  No.  8  North  :  Main  tunnel  has 
been  developed  for  a  distance  of  750  feet  in  a  southerly  direction.  Raise  development  in 
a  westerly  direction  has  been  driven  250  feet.  Operations  suspended  during  last  two 
months  on  account  of  shortage  of  orders. 

Description  of  seams,  tunnels,  levels,  shafts,  etc.,  and  number  of  same — 

Old  Xo.  3  Mine. 

Rock  Tunnels. — This  tunnel  was  completed,  240  feet  being  driven  in  1914  through 
fault  at  bottom  of  No.  3  slope,  and  connected  same  with  crosscut  driven  in  coal  to  shaft 
at  the  end  of  tunnel  already  driven  from  counter-slope,  using  same  as  return  airway  for 
workings  developed  at  base  of  syncline  basin  between  the  Elk  and  Michel  valleys. 

Enlarging  and  making  Ainvays. — Trebled  the  area  of  the  main  West  return  from 
the  head  of  slope  eastwards  for  a  distance  of  600  feet. 

Xew  Haulage-roads. — Fixed  track  in  main  tunnel  and  changed  timbers  to  permit  the 
use  of  air-locomotive  to  haul  cars  from  Nos.  2  and  3  slopes.  New  parting  partly  made 
for  coal  from  No.  3  slope. 

Fail-installation. — Drift,  120  feet  long,  driven  from  outside  in  line  with  main  return, 
and  vent-doors  provided  to  avoid  damage  to  fan  in  case  of  accident. 

Netv  Steam  Plant. — Samson  hoist  placed  in  No.  2  slope  to  haul  the  coal  from  six 
rooms  to  the  rise  of  No.  13  East  level,  and  also  to  drive  the  dips  some  400  feet  and  rooms 
ofl'  same.     New  Ottuma  hoist,  12,V  x  14  inches,  placed  at  the  head  of  No.  3  slope. 
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New  Xo.  3  Mine. 

Rock  Tunnel.- — Drove  tunnel  in  Main  slope  about  50  feet  below  No.  (i  West  level  for 
a  distance  of  50  j-ards  to  connect  with  seam  through  fault  to  dij)  already  reached  by 
tunnel  driven  in  counter-slope  from  No.  6  West  level,  and  also  in  shaft  sunk  in  back  air- 
way and  now  used  as  return  airway  for  this  district.  There  are  eleven  working-places  in 
this  district  at  the  end  of  the  j'ear,  with  a  promising  outlook. 

Enlargivg  Airways. — Did  considerable  work  in  fan-drift,  and  also  centre-posted  a 
good  portion  of  both  East  and  West  main  returns. 

Xeic  I/auhiye-roadn. — Made  new  siding  in  No.  6  East  level,  using  30-lt).  steel, 
continuing  to  grade  this  level  for  a  main  haulage-road  for  a  large  area  to  the  east  of  the 
present  workings. 

•Vo.   <!>'  Mine. 

Shaft-sinking. — Sunk  a  new  air-shaft,  9x10  feet,  to  a  depth  of  62  feet  and  connected 
same  with  short  drift  to  main  airway  to  present  fan. 

Fan-in.^lnlIation — We  are  at  present  installing  a  Champion  reversible  fan  at  this 
shaft  of  the  following  dimensions  :  Diameter,  8  feet  by  4  feet  4  inches  wide ;  305 
revolutions  a  minute  will  give  85,000  cubic  feet  of  air  a  minute  at  a  2-inch  water-gauge. 
This  is  to  replace  the  present  fan  with  a  capacity  of  15,000  cubic  feet  a  minute. 

Netv  Power  Plant. — Put  in  a  new  6-inch  air-line  from  tipple  to  opposite  entrance  to 
New  No.  8  mine  a  distance  of  2,000  feet,  and  made  new  3-inch  branch  line  to  hoists  in 
mine,  2-inch  branch  line  to  No.  8  North,  and  also  a  line  to  small  hoist  at  head  of  outside 
incline,  used  for  hauling  material  sent  up  to  track  leading  to  mine.  Installed  IngersoU 
hoist  in  West  incline,  10  x  12  inches;  also  Samson  hoist,  6x8  inches,  in  main  East 
incline. 

Outside    Work. 

Mine-rescue  Work. — The  company  fitted  up  a  rescue-station  convenient  to  the  mines 
for  the  purpose  of  instructing  the  officials  and  other  employees  of  the  company  in  mine- 
rescue  work. 


Hosmer  Mines,  Ltd. 

C.P.R.   Department  of  Natural  Resources. 

Head  Office — Montreal. 

Capital,  81,500,000. 

Officers.  Address. 

Sir  Thos.  G.  Shaughnessy,  President,  Montreal,  P.Q. 

D.  McNicoll,  Vice-President,  Montreal,  P.Q. 

W.  R.  Baker,  Secretary,  Montreal,  P.Q. 

H.  E.  Suckling,  Treasurer,  Montreal,  P.Q. 

G.  L.  Naismith,  Manager,  Calgary,  Alta. 

Lewis  Stockctt,  General  Superintendent,  Coal-mines  Branch,  Calgary,  Alta. 

Wm.  Shaw,  Mine  Manager,  Hosmer,  B.C. 

Value  of  plant,  $1,000,000. 
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HOSMER  COLLIERY. 

William    Shaw,  Manager. 

This  collieiy,  which  operated  steadily  for  the  first  half  of  the  year,  had  mines  producing 
coal  from  two  different  levels,  known  as  A  and  B. 

A  Level. 

T.  Shaw,  Overman  :  J.  Maltman,  W.  Rankin,  R.  Fowler,  E.  Jones,  J.  Wardrop, 

and  J.  Bain,  Firebosses. 

The  coal  on  this  level  is  reached  by  an  adit  tunnel  driven  through  the  measures  for  a 
distance  of  4,931  feet,  crosscutting  ten  seams,  but  only  two  of  these,  Nos.  2  and  9,  were  being 
worked  when  the  mine  was  closed.  At  the  time  of  my  last  inspection  I  found  explosive  gas 
in  two  places  in  No.  9  seam. 

B  Level. 

A.  Allan,  Overman;  S.  Richards,  J.  Mackie,  G.  Loxton,  J.  Loxton,  J.  Donnachie, 

and  W.  Clarkston,  Firebosses. 

This  level,  which  is  at  an  elevation  of  500  feet  above  A  level,  had  two  producing  mines, 
No.  2  North  and  No.  2  South.  Upon  my  last  inspection  I  found  both  of  these  clear  of  gas, 
well  timbered,  and  in  good  condition. 

The  following  are  the  official  returns  of  the  Hosmer  Colliery  for  the  year  ending  31st 
December,  1914  : — 


i 


Sales  and  Octpdt  for  Yeau. 

Coal. 

Coke. 

(Tons  of  2,240  K).) 

Tons. 

Tons. 

Tons. 
35,0tl3 

Tons. 

32,317 



32,317 

35,003 

59,.325 
11,121 

70,446 
295 

70,446 

3 

295 

3 

102,763 

35,006 

295 

295 

102,468 

34.711 
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Number  of  Hands  emploted,  Daily  Wages  paid,  etc. 


UNDEROROCh'D. 

Above  Grocnd. 

Totals. 

Character  of  LABorR. 

No.    em- 
ployed. 

Average 
Daily 
Wage. 

No.   em- 
ployed. 

Average 
Daily 
Wage. 

No.   em- 
ployed. 

Average 
Daily 
Wage. 

Supervision  and  clerical  assistance  .... 

15 

A  nn  -  o  /;n 

'' 

9.00  -  2.50 

29 
113 

113 

236 

127 

19 

113      7.00  -  .3.30 
113           2.75 
144      3.03  ■  2.75 
67      3.75  -  3.00 

Miners'  helpers 

Labourers 

Mechanics  and  skilled  labour . 
Boys 

92 
60 
19 

2.90  -  2.47 
4.25  -  2  90 
2.00  -  l..-i7 



Totals 

452 

ISo 

G37 

Name  of  seams  or  pits — No.  2,  No.  9. 

Description  of  seams,  tunnels,  levels,  shafts,  etc.,  and  number  of  same — No.  2  A  North,  No.  9  A 

South,  No.  2  B  North,  No.  2  B  South. 
Description  and  length  of  tramway,  plant,  etc. — No  additions  to  plant  in   191 4.     New  slope 

partially  completed  in  No.  9  A  South. 


Corbin  Coal  &  Coke  Company,   Limited. 

Head  Office — Spokane,  Wash. 

Capital,  .$10,000,000. 

Officers.  Address. 

D.  C.  Corbin,  President,  Spokane,  Wash. 

E.  J.  Roberts,  Vice-President,  New  York,  N.Y. 
A.  M.  Allen,  Secretary-Treasurer,  Spokane,  Wash. 
R.  S.  Ord,  General  Manager, 
Chas.  Graham,  Mine  Manager, 

Value  of  plant,  $330,000. 


Spokane,  Wash. 
Corbin,  B.C. 


CORBIN  COLLIERY. 
Charles  Graham,  Manager. 

This  colliery,  which  comprises  Nos.  1,  3,  and  4  mines,  is  situated  on  the  East  branch  of 
the  South  fork  of  Michel  creek,  about  fourteen  miles  from  McGillivray  Junction,  on  the 
Crowsnest  branch  of  the  Canadian  Pacific  Railway,  and  is  connected  to  it  by  the  Eastern 
British  Columbia  Railway. 

The  whole  of  the  coal  produced  during  the  year  was  from  No.  3  and  No.  4  mines,  No.  1 
mine  still  being  sealed  on  account  of  the  fire  mentioned  in  my  last  report. 
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No.  3  Mine. 

D.  Brown,  Overman  ;  T.  Owen,  Fireboss. 

The  coal  at  this  mine,  which  is  also  known  as  the  "  Big  Showing,"  is  worked  both  on  the 
surface  and  underground.  The  surface  operations  are  carried  on  by  the  open-cut  or  quarrying 
system,  the  loading  being  done  by  hand  into  small  bottom-dump  cars  which  have  a  capacity  of 
about  1  ton.  These  are  pushed  back  a  short  distance  and  dumped  into  the  railway-cars.  The 
underground  work  is  carried  on  by  the  room-and-pillar  system.  At  the  time  of  m}'  last 
inspection  I  found  it  clear  of  gas  and  well  timbered. 

No.  4  Mine. 

J.  Quinn,  Overman  ;  W.  "Walker  and  G.  Treherne,  Firebosses. 

This  mine  is  situated  between  No.  1  mine  and  the  tipple,  and  is  working  a  part  of  the 
Prime  seam.  The  coal  stands  nearly  vertical,  and  is  worked  on  the  room-and-pillar  system, 
the  levels  being  connected  by  raises.  Upon  each  of  my  inspections  I  have  found  it  clear  of 
gas  and  well  timbered.  The  ventilation  is  produced  by  a  4-  x  1 2-foot  fan  w4iich  is  giving 
12,000  cubic  feet  of  air  a  minute  for  twenty-one  men  and  one  horse.  Wolf  safety-lamps  are 
used  throughout  at  both  mines.  Monolwl  powder  is  used  for  blasting  the  co.iI,  fired  with 
electric  detonators. 

Three  new  tunnels  have  been  opened  on  the  surface  at  a  higher  elevation  than  the  workings 
of  No.  4  mine,  and  a  surface  incline  tram  has  been  built  to  convey  the  coal  from  these  places 
to  the  tramway  below  which  connects  with  the  tipple.     A  new  Marcus  screen  has  been  installed, 
and  I  understand  that  its  operation  and  reisults  are  quite  satisfactory. 
•  No  accidents  were  reported  from  this  colliery  during  the  year. 

The  operations  at  No.  3  mine  were  temporarily  suspended  at  the  beginning  of  December, 
but  I  understand  that  it  is  the  intention  of  the  management  to  resume  work  again  in  the 
spring. 

The  followinir  are  the  official  returns  from  the  Corbin  Colliery  for  the  year  1914  : — 


S.\i.ES  -iND  Output  for  Ye.4R. 

Coal. 

Coke. 

(Tons  of  2,2401b.) 

Tons. 

Tons. 

Tons. 

Tons. 

Sold  for  consumption  in  Canada 

n       export  to  United  States 

18.242 
53,712 

. 

71,954 

Used  lUKler  colliery  boilers,  etc 

2,358 

2,358 

' 

Total  for  colliery  use 

Difference  /     added  to     X^jq^Jj  durin"  year     

uinerent,e  -^^    taken  from    j  ^'-"'-'^  """"o  .>•=•'' 

Output  of  collier^'  for  year           .             

74,312 
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Number  of  H.^xds  employed,  Daily  Wages  paid,  etc. 


UNDKRGROrSD. 

Above  Groi'nd. 

Totals. 

Charactkr  of  Labour. 

No.    em- 
ployed. 

Average 
Daily 
Wage. 

No.    em- 
ploj-ed. 

Average 
Dailv 
Wage. 

No.    em- 
ployed. 

Average 
Daily 
Wage. 

Supervision  and  clerical  assistance 

38 

7 

10 
38 

Whites — Miners   

Miners'  helpers 

Labourers,  including  surface  Miners 

20 
2 

19 
15 

39 
17 

Mechanics  and  skilled  labour 

Bovs  

Japanese  "   

Chinese 

Indians   

■ 

Total   

6."? 

41 

104 

.32 
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ANALYSIS  OF  ACCIDENTS  DURING  YEAR  1914. 


No.    OT  ACCIDK-VrS  PER 

1,000  Mrs 

EMPLOTKD. 

Toss  OF  Coal  miskd  pkr  Acciobst. 

Fatal. 

Serious. 

Slight 

Total. 

Fatal. 

Serious. 

Slight 

Total. 

East  Kootenay  District 

Coast  District 

2.90 
3.00 

-.1 

10.8 

■ 

2.4 

10.0 
18.2 

136,455 
121,124 

56,187 
33,646 

151,406 

39,799 
22,431 

Total  Province      

2.97 

9.25 

1.40 

13.62 

127,437 

40,876 

270,803 

27,775 

PEE  CAPITA  PRODUCTION  OF  COLLIERIES. 


Gross  Tons  of 

Coal  mined 

in  1914. 


Men  empIo^  ed      i°"\f«n  ™Zv!h  I  employed  Under- 
by  Prodding      I  P^^fcoU^P/^^  '^      ground  in  Pro- 
Collieries.  ^^  (-cilleries.      .  ducing- Collieries. 


Tons  of  Coal  mined 

per  Man  employed 

Underground. 


055,183 
1,211,245 

2,397 
3,335 

5,732 

390 
363 

1,749 

2,618 

4,267 

.'■47 

Coast  District     

4M 

Total  for  Proiince 

2,166,428 

379 

50* 
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DETAILED   STATEMENT  OF  ACCIDENTS  IN  B.C.  COLLIERIES  DURING  1914. 

COAST   COLLIERIES. 
Reported  by  Henky  Devlin  and  .John  Newton,  Inspectors. 


No. 

Colliery. 

Date. 

Name. 

Occupation. 

Details. 

1 

East  Wellington. 
(V.N.C.  Co.) 

.Jan.     12 

Sing 

Tjabonrer 

He  tripped  and  foil  on  a  circular  .saw 
and  li.ad  his  left  forearm  almost 
.severed. 

2 

East  Wellington. 
(V.N.C.  Co.) 

27 

W.  SlaUzenberg.    . 

Miner 

Ignition  of  gas  from  a  drillhnle  burnt 
his  right  arm. 

3 

Exten.sion  No.  1 . 

(C.C.) 

"        30 

Thomas  Salvak 

Mule-driver .  . . 

Sijueezed  about  the  hips  by  being 
dragged    between   ears. 

4 

Nanaimo 

(W.F.  Co.) 

30 

.John  Harrison 

Labourer  

Right  leg  was  broken  below  knee  by 
pieee  of  roof  falling. 

5 

Nanaimo 

(W.F.  Co.) 

Feb.       3 

.John  Sojka 

Brusher  

Roof  eaved  in,  due  to  not  putting  in 
stringer  as  ordered  by  the  foreman. 
Broken  back  and  veinous  ha-mor- 
rhage. 

6 

Coinox 

(C.C.) 

..         7 

Ching  Sit 

Miner's  helper. 

While  clearing  up  a  place  where  rook 
had  caveti  a  piece  fell  from  the 
roof,  striking  Ching  Sit  on  the  head 
and  killing  him. 

7 

Coniox  No.  7 . . . 
(C.C.) 

9 

Thomas  Harvey  . . . 

Driver-boss. . . . 

He  was  struck  by  a  runaway  car  and 
received  a  contusion  on  the  right 
thigh. 

8 

Nanaimo 

(W.F.) 

10 

John  Hadnan 

Brusher. 

Chest  and  back  injured  by  a  piece  of 
rock  falling  from  the  roof. 

q 

19 

T.  Fukunioto   

Miner's  helper. 

A  piece  of  coal  hit  him  on  the  back. 

(C.C.) 

causing  an  injury  to  the  s]jine  and 
complete  paralysis  of  his  legs. 

10 

"        28 

Ma  Su  Vup 

Miner's  loader. 

While  he  was  loading  a  car  a  piece  of 

(C.C.) 

a  pillar  fell  on  him,  causing  injuries 
that  resulted  in  death. 

11 

East  Wellington. 
(V.N.C.  Co.) 

28 

J.  Dack 

Miner 

Left  leg  fractured  near  ankle  by  a 
piece  of  rock  falling  on  it. 

12 

Nanaimo 

(W.F.  Co.) 

Comox  No.  8 

(C.C.) 

Mar.      3 

Steve  Morris 

Loader 

Killed  hy  a  fall  of  rock. 

13 

20 

Alfred  Fosford  .... 

Ashman 

Receiveil  wound  by  falling  on  a  pinch- 
bar. 

14 

Wellington  Ex   . 

(C.C.) 

Apr.       6 

fieorge  Owens 

Mule-driver . . . 

Slipped  in  front  of  empty  car  and 
sustained  a  fractured  rib. 

1.5 

Nanaimo 

(W.F.) 

11 

Ell  ward  Waters  . . . 

Driver 

He  jnmpod  off  loaded  cars  in  motion 
and  sustained  a  compound  fracture 
of  the  right  leg. 

16 

Wellington   Ex . . 
(C.C.) 

14 

Zack  Piilmer 

Miner 

He  was  putting  up  a  stringer  and  lost 
his  balance  and  was  thiowii  back 
against  a  post,  getting  two  ribs 
cracked. 
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ACCIDENTS  IN  COAST  COLLIERIES.— Coh/ihhc</. 


No. 


18 
19 

20 

21 
22 
23 

24 

25 
26 


Como.>i 

(CO 


Comox  No.  4. 
(C.C.) 


Comox 

(C.C.) 


Colliery. 


Date. 


Apr.     15 

20 
24 


Austin  Harper 


Fuk  Yet 

Jap  Hosaka . 


28 

29 
30 

31 
32 


Comox  No.  8....;  »        28 

(C.C.)       ! 


Comox  No.  8. 
(C.C.) 

Comox  No.  8. 

(C.C.) 


28 


28 


South  Wellington  May     14 
(P.  C.C.M.) 


Nanaimo June    12 

(W.F.  Co.)       1 


Comox  .  . . . 

(C.C.) 


Wellington  Ex. 
(C.C.) 


Wellington  Ex . . 
(C.C.) 


Comox 

(C.C.) 


Name. 


Occupation. 


Mule-driver . 


Miner's  loader 


Rock-miner 


Details. 


S.  Morris Miner 


T.  Tsumoda .... 
William  Styles. 
Pari  Gov 


South  Wellington 
No.2.(P.C.C.Co.) 


Comox 

(C.C.) 


15 
29 

July      6 
13 

23 

i,         31 


John  Hacker 


Joseph  Stanich . 


Chov  Lung. 


Comox '  Aug.      4 

(C.C.)  I 


Nanaimo. 


12 


(W.F.  Co.) 


Alexander  Ross . 
William  ("arvill. 

Paul  Bell 

Wong  Yun 


Wong  Yung . 
James  Berry 


Pumpman  . . . 


Rope-rider . . 


Cager. 


Miner  . 


Pusher. 


Mule-driver. 
Driver 


Rope-rider  . . 
Miner 


Driver. . . 
Fireboss 


The  mules  knocked  out  a  prop  which 
allowed  a  stringer  to  fall  on  Harper, 
causing  injury  lo  spinal  cord  which 
resulted  in  death  on  November  2nd. 

A  piece  of  rock  fell  from  the  roof  and 
bruised  his  head  and  cut  his  face. 

He  was  trying  to  get  the  cap  out  of 
a  missed  hole  when  cap  went  ofif; 
lost  one  eye  and  impaired  the  sight 
of  the  other,  lacerated  hand  and 
lost  left  little  finger. 

Apiece  of  rock  fell  on  him,  causing 
bruise  and  sprain  of  left  knee,  back, 
I     and  scalp-wound. 

A  piece  of  rock  fell  from  the  roof  and 
I     lacerated  his  hand  and  back. 

'Accidentally  fell  down  shaft  and  was 
killed. 

He  was  riding  on  a  trip  and  had  his 
arm  resting  on  top  of  a  large  piece 
of  coal.  On  coming  to  a  low  place 
his  arm  was  crushed  between  a 
stringer  and  the  coal  in  the  car; 
left  forearm  fractured. 

Was  coupling  cars  when  some  other 
cars  bumped  in,  causing  his  shoul- 
ders to  be  squeezed  and  resulting  in 
a  broken  collar-bone. 

Picked  into  missed  hole  and  received 
superficial  wounds  of  face,  eyes, 
neck,  chest,  hands,  and  wrista. 

While  lowering  a  loaded  car  by  a  rope 
around  a  post  his  foot  got  caught 
between  the  rope  and  the  post  and 
was  cut  off. 

He  was  jammed  between  an   empty 
I     car  and  a  post,  squeezing  his  pelvis. 

Fell  in  front  of  loaded  car,  \\hich  ran 
over  liini.  causing  fractured  spine 
and  subsequent  death  on  July  20th. 

Slightly  squeezed  between  cars  and 
I     side  of  road. 

'while  timbering,  a  piece  slid  away 
from  the  cap-piece  and  fell  on  his 
leg,  causing  dislocation  of  right 
ankle  and  fracture  right  leg. 

A  piece  of  coal  fell  on  him  and  broke 
both  bones  of  his  leg. 

Deceased  was  riding  on  edge  of  bucket 
when  he  lost  his  balance,  fell  to  the 
bottom  of  the  shaft,  and  was  killed. 
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ACCIBKNTS  IN  COAST  COLLIERIES.— Coiir/urfef/. 


No. 

Colliery. 

Date. 

Name. 

Occupation. 

Details. 

33 

Nanaimo 

(W.F.  Co.) 

Aug.    27 

James  Mcintosh . . . 

Miner 

Deceased  was  killed  by  a  powder-blast, 
but  the  cause  thereof  is  unknown. 

34  Nanainio 

(W.T.  Co.) 

35  Comox 

27 
27 

Richard  Munroe. .  . 
Jung  Nong 

Miner's  loader. 

Same  accident ;  killed. 

He  staved  too  close  to  a  blast  and  a 

(CO 

piece  of  coal  hit  him,  breaking  his 
right  leg. 

36    South  Wellingtou 
(P.C.C.  Co.) 

Sep.       2 

William  Jones 

Shotfirer 

A  runaway  car  smashed  his  lej;  below 
the  knee,  necessitating  amputation. 

37    Comox 

1          (CO 

26 

Dong  Hing 

Miner's  loader. 

l)c(:ea.sed  was  walking  up  slope  in- 
stead of  niaiiway  :  sli])]>ed  and 
grasped  electrical  wires  and  was 
electrocuted. 

38    Comox 

Oct.       7 

Loader Rig'it  arm    was   fractured   by   being 

1     cauglit  Ijetwecn  twi)  cars. 

(C.C.I 

30 

Comox 

(CC) 

19 

William  Hutchison. 

Miner 

Superficial  burns  of  face,  ears,  and 
hands  when  a  gas-feeder  was  ignited. 
A  mnle  also  kicked  him  on  the  face 
and  hands. 

40    East  Wellington . 
(V.N.C  Co.) 

Nov.    11 

Alex.  McLellan .... 

Timberman 

Wliile  timbering,  a  piece  of  rock  from 
the  roof  fell  and  bruised  his  back. 

4 1    Comox 

26 

Chin  Jung 

Miner's  loader. 

Leg  broken  by  a  piece  of  rock  falling 
from  the  roof. 

(CO 

42    Comox 

(CC) 

28 

Moy  Fung 

Pusher 

Leg  broken  by  a  loaded  car  passing 
him  ;  did  not  give  the  cai'-sultii-ient 
clearance. 

43 

ConniX 

30 

Wataru  Sarayania  . 

Miner's  loader. 

Leg  broken  by  fall  of  piece  of  rook 
from  tlie  goi) — at  this  place  7  feet 
high. 

(CO 

44    Nanaimo ...      ... 

(W.T.  Co.) 

Dec.     11 

Henry  Fletcher 

Machineman  . 

Was  working  on  machine  at  face 
when  a  i)iece  of  rock  fell  and  broke 
his  right  leg  below  the  knee. 

45  <  Wellington  Ex  . . 

1          (CO 

1 

1 

21 

Sidney  Henley.    ... 

Miner 

He  was  hammering  in  .l  post  wlien  a 
piece  of  bark  Hew  off',  striking  him 
in  the  eye  and  injuring  it. 

NICOLA  COLLIKRIES. 
Reported  bv  Robkkt  Strachan,  Inspector. 


40    Inland  C  &  C  Co 

1 

Jan. 

13 

Thos.  Conway 

Miner 

Collar-bone  broken  by  a  fall  of  top 
coal. 

47 

Middlesboro 

(X.V.C&CCo.) 

// 

29 

Ricliard  Jackson. . . 

Timber-framer. 

Arm  broken  and  liip  brui.scd  by  a 
falling  stringer  while  unloading  a 
car  of  timber  on  surface. 

4S 

Middlesboro 

(N.V.CftCCo.) 

Apr. 

4 

Jas.  Black 

Miner 

.Scorched  on  face  and  neck  by  the 
ignition  of  a  gas-feeder. 
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ACCIDEXTS  IX  XICOLA  COLLIERIES.— Conc7«dfd. 


No. 

Colliery. 

Date. 

Name. 

Occupation. 

Details. 

49 

Middlesboro  .... 
(N.V.C.  &C.  Co.) 

June 

2 

Walter  Nelson 

Tipple-boy .... 

A  ring  on  his  finger  caught  on  a  rivet 
in  a  belt  and  caused  laceration  of 
second  linger  of  right  hand,  and 
later  amputation  wa.s  necessary. 

50 

Middlesboro  .... 
(N.y.C.  &C.  Co.) 

"' 

24 

Thomas  Clark 

Machine-shop 
[boy 

Fell  between  cars  and  received  a  cut 
on  his  left  thigh. 

51 

Middlesboro     . . . 
(N.V.C.  &C.  Co.) 

July 

4 

John  Sharp  White . 

Brakesman 

Right  ankle  dislocated  and  both  bones 
broken  by  getting  his  foot  jammed 
between  rope  and  bed-plate  of  hoist. 

52 

Middlesboro 

(N.V.C.  &C.  Co.) 

II 

4 

Leuord  Warburton. 

Overman 

A  piece  of  rock  fell  on  his  finger,  bruis- 
ing it  and  later  necessitating  ampu- 
tation. 

53 

Inland  C.  &  C.  Co 

Dec. 

9 

Tom  Smith 

Rope-rider 

Slipped  down  a  slope  and  was  severelj- 
shaken  up. 

54 

Inland  C.  &  C.  Co 

It 

9 

Joseph  Fairley 



Slipped  down  a  slope,  receiving  scalp- 
wounds  and  a  broken  nose. 

NORTH-EAST  KOOTENAY  COLLIERIES. 
Repokted  by  T.  H.  WiLLi-iMS,  Inspector. 


55 

Hosmer 

Jan. 

2 

Fred.  Steponov . . . 

Coke-oven 

[larrj-man 

While  riding  into  the  slack-bin  on 

(C.P.R.) 

• 

empty  larry  decea-sed  raised  his 
head  and  was  caught  between  the 
larry  and  the  door-lintel ;  neck 
broken. 

56 

Hosmer 

(U.r.R.) 

Feb. 

10 

Mike  Knisacky 

Miner 

A  plank  battery  gave  way,  causing 
coal  to  fall  on  deceased,  thereby 
causing  death  by  suffocation. 

57 

Hosmer 

(C.P.R.) 

" 

24 

Nick  Bakry 

Labourer 

He  got  tangled  up  with  a  rope  on  a 
drum  in  the  tipple  and  sustained  a 
fracture  of  arm  above  the  elbow. 

58 

Hosmer ....    

(C.P.R.) 

tr 

24 

A.  Sussko  



\  run  of  coal  from  the  face  of  a  chute 

buried  him,  causing  death  by  suffo- 
cation. 

"19 

Michel 

Mar. 

12 

Humphrey  Evans. . 

Miner 

A  runawav  truck  knocked  out  props 

(C.N.P.  Co.) 

and  caused  a  cave-in  ;  deceased  was 
caught  in  the  cave-in  and  died  as 
result  of  injuries. 

60 

Michel 

tr 

23 

Carpenter's 

[helper 

The  sleeve  of  his  coat  got  caught  in 

(C.N.P.  Co.) 

the  cogs  of  a  motor  .and  he  sustained 
a  crusbed  right  arm,  w  hich  had  to 
be  amputated. 

61 

11 

28 

Emil  Tapay 

Pusher 

He  sustained  a  compound  fracture  of 

(C.N.P.  Co.) 

left  leg  when  hit  by  a  runaway  car. 

fP 

Apr. 

14 

Miner 

Right  forearm  fractured  by  a  piece  of 
coal  falling  from  the  face. 

(C.P.R.) 

6S 

Michel 

May 

20 

V.  Chaldeny 

Driver 

Fell  in  front  of  loaded  car,  receiving 

(C.N.P.   Co.) 

fracture  of  right  leg  and  injury  to 
back. 
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ACCIDENTS  IN  NORTHEAST  KOOTENAY  COLLIERIES.— Co«c/Hrf«/. 


No. 

Colliery. 

Date. 

Name. 

Occupation. 

Details. 

(U 

Michel 

July    18 
Sep.     10 

A.  Mitchell 

U.  Gatto 

Driver 

Miner 

He    ;,'()t    Ills    foot  caught   in  an  open 
latch  and  car  came  clown  on   him, 
fracturiny  his  leg. 

A  piece  of  coal  fell  away  from  a  slip, 
knocked   Gatto   off  his  bench  and 
broke  his  right  leg. 

65 

(C.N. P.  Co.) 

Michel 

(C.N. P.  Co.) 

SOUTH-EAST  KOOTENAY  COLLIERIES. 
Reportkd  i!V  Ev.\n  Evans,  I.nsi-ector. 


66    Coal  Creek...    .Feb.    24  William  Smith 
(C.N.P.  Co.) 


67    Coal  Creek     ....  Apr.     14  Tony  Rato . 
(C.N.P.  Co.) 


68    Coal  Creek   May     14  John  Flood. . 

(C.N.P.  Co.)     I      '         I 


69    Coal  Creek Julv     12  Thomas  J.  Barnes. 

(C.N.P.  Co.) 


70    Coal  Creek Aug.    IS^Matt  Janko. 

(C.N.P.  Co.) 


n     Coal  Creek !Sep.       8  Frank  Nee  . 

j     (C.N.P.  Co.) 


72    Coal  Creek 

I      (C.N.P.  Co.) 


15  Thomas  Bratti. 


73    Coal  Creek ,  Dec.      4  Thomas  Meyers. 

(C.N.P.  Co.) 


74  Coal  Creek 

(C.N.P.  Co.) 

75  Coal  Creek 

j      (C.N.P.  Co.) 


76    Coal  Creek   .... 
(C.N.P.  Co.) 


4  Peter  Catenaro . 


12 


12 


Harry  France  . 


Mike  Janos  . 


Motorman  ....  While  assisting  to  put  a  tram  of  tim- 
ber back  on  a  trestle.  Smith  was 
knocked  off  the  trestle  and  sus- 
tained a  crushed  chest  and  internal 
hiemorrhape  of  lungs. 

Miner's  helper.  A  piece  of  coal  fell  fiom  the  face  and 
knocked  him  off  the  licncli.  causing 
a  compound  fracture  of  right  leg. 

Miner i  Femur  fractured  and  two  ribs  broken 

I  by  a  fall  of  coal  and  slate  while 
brushing  airway. 

n       Scaffolding    gave    way    and    he   was 

I  thrown  to  the  ground  ;  sustained 
a  fractured  fibula  and  a  cruslied 
ankle. 

Some  props  rolling  off  a  car  jammed 
the  injured  man  against  a  bridge- 
stick,  causing  a  fractured  clavicle 
and  ribs. 

A  piece  of  rock  fell  on  liim,  causing 
dislocation  and  fracture  of  his  right 
femur,  also  face,  scalp,  and  right 
wrist  cut. 

Miner A  car  jumped  the  track  and  jammed 

his  hand  between  the  car  and  a 
post  :  crushed  and  lacerated  hand 
and  loss  of  third  and  fourth  fingers 
of  right  hand. 

Rope-rider's        While  riding  on  end  of  trip  was  caught 
[helper      by  cave-in  which  killed  him. 


Drive 


Rope-rider  ....  Same  accident ;  killed. 
Motorman  . . . 


Miner 


Foot  severely  crushed  by  being  jam- 
med between  a  car-bumper  and 
motor-frame. 

Injured  man  was  helping  to  lift  a  car 
on  to  the  track  when  the  horse 
jerked,  and  one  of  the  posts  in  the 
car  struck  him,  and  fractured  his 
shoulder-blade. 
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ACCIDENTS  IX  SOUTH-EAST  KOOTENAY  COLhlERlEfi.— Concluded. 


No. 

Colliery. 

Date. 

Name. 

Occupation. 

Details. 

77 
78 

Coal  Creek 

(C.N. P.  Co.) 

Coal  Creek 

(C.N. P.  Co.) 

Dec.     21 
■21 

William  Corrigan . . 
Ray  Van  Meohalen. 

Gripper-bell 

[boy 

Miner 

While  riding  on  an  eniptj",  wa.s  run 
down  by  other  cars  from  behind  ; 
bruised    hip,    left    foot    lacerated, 
fourth  and  fifth  toes  amputated. 

Suffocated  by  cave  of  roof ;  cause  \m- 
known. 
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PROSECUTIONS     UNDER     "COAL-MINES 
REGULATION     ACT." 


As  is  incumbent  upon  the  Inspector,  ho  has  been  obliged  to  lay  information  before  the 
local  Magistrates  in  a  large  number  of  cases  for  infractions,  by  the  workmen  in  the  mines,  of 
the  general  and  special  rules,  which  are  provided  solely  for  their  own  protection.  These 
regulations  are  for  the  general  safety  of  all  the  undergrounrl  employees,  and  the  carelessness 
of  out'  man  endangers  all  his  fellow  workmen,  whose  lives  are  practically  in  the  hands  of  such 
foolishly  careless  or  criminal  person. 

The  following  prosecutions  have  been  brought  during  the  year  for  the  offences  noted;  the 
judgments  given  by  the  Magistrate  being  shown  : — 


Date. 

Name. 

Occupation. 

Mine. 

Offence  ohaiged. 

Judgment. 

Feb.       7  H.  X.  Freeman 

Manager .... 

Van. -Nan.  C. 
[Co. 

Failed  to  report  a  slight  ex- 
plo.sion  of  gas  as  required  by 
sec.  63 

Fined  .?'2n  and  costs. 

»      27 

Mike  Farby... 

Miner 

S.  Wellington 

Having  matches  in  his  posses- 
sion in  mine  contrai\-  to  sec. 
91,  Rule  9 

Fined  $10  and  costs. 

.,      27 

Tony  Elinsky. . 



// 

Same  offence 

l''incd  .$1(1  and  costs. 

„      27 

Louie  Jukes. .  . 



// 

Same  offence 

Fined  i?10  and  costs. 

Mar.    17 

VVilliamWilsoii 

Overman. .  .  . 

Coal  Creek . . 

(Jniss  negligence  in  permitting 
the  use  of  a  g-inch  wire  rope 
on  an  incline,  two  strands  of 
the  rope  being  missing  for  a 
distance    of    (iO    feet.       The 
r(^pe   bioke  and  a  man  was 
killed 

Certificate  of  compet- 
ency as  an  overman 
was    suspended    for 
a     period     of     four 
months. 

May    2fi  .1.  Roberts 

Miner 

» 

Violating    Special     Rule    114 
(neglected  to  sprag  coal) 

Fined  SIO  and  costs. 

20  Hugh  Karr 

"        

h 

Same  offence 

Fined  SIO  and  costs. 

June      2 

W.  Dinnie  .... 

Helper 

II                 .  . 

Damaging  a  safety-lamp   

Fined  SIO  and  costs. 

„       16 

John  Millar . . . 

Labourer. . . . 

II                 .  . 

Violating  Rule  9  (matches  in 
possession  in  mine) 

Fined  SIO  and  costs. 

'■       17 

Percy  W'arr. . . 

Master  me- 
[chanic 

Michel 

Violation  of  Special  Rule  81  .  . 

Fined  SIO  and  costs. 

July     16 

B.  Sloane 

M  iner    .... 

Coal  Creek . . 

Violating  Rule  9  (matches  in 
possession  in  mine) 

Fined  costs  of  Court. 

.,      29 

A.  Conouik  . . . 

Helper 

H              . . 

Damaging  safety-lamp 

Fined  SIO  and  costs. 

Sep.       3 

John  Tomok  . . 



Weste'n  Fuel 

Failed  to  use  a  drag  as  required 
by  General  Rule  15 

Fined  .?I()  and  costs. 

3 

X.  VVarakara. . 



Comox 

Violating  General  Rule  9  (mat- 
ches in  possession  in  mine) 

Fined  $5  and  costs. 

„       15 

\V.  Booth 

n 

'/        

Same  offence 

Fined  S5  and  costs. 
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FROSECVTIO^S.— Concluded. 


Date. 

Name. 

Occupation. 

Mine. 

Offences  charged. 

Judgment. 

Sep. 

15 

H.  Arniishaw. . 

Miner 

Conio.\. 

Violating  General  Rule  9  (mat- 
ches in  possession  in  mine) 

Fined  §5  and  costs. 

// 

27 

M.  Vlacovivich. 

"       

Extension. .  . 

Charging    a    shot-hole   in    tlie 
absence   of   the   shotlighter, 
contrary  to  sec.  91,  Rule  12 

Fined  810  and  costs. 

Oct. 

7 

Adam  Stewart. 

"           

Van. -Nan.  C. 
[Co. 

Having  matches  in  his  posses- 
sion,   contrarv    to    sec.    91, 
Rule  9 

Fined  -810  and  costs. 

7 
7 
7 

Fred  Crew 

Jesse  Meredith 
Beecher  Smith. 

Driver 

Miner    .      .  . 

n 
S.  Wellington 

Fined  810  and  costs. 

Same  offence  . .   

Fined  810  and  costs. 

„ 

7 

Hugh  Clarkson 

Driver 

Same  offence 

Fined  $10  and  costs. 

" 

7 

John  Alusan  . . 

»       

" 

Same  offence . . 

Fined  810  and  costs. 

" 

14 

William  Baird. 

Miner 

Weste'n 

Fuel 

Violating  Special  Rule  126  (ne- 
glecting to  sprag  coal) 

Fined  §10  and  costs. 

H 

Joe  Capanaeh. . 
Geo.  Black .... 

Same  offence 

Fined  810  and  costs. 

» 

14 

II         .... 

S.Wellington 

Used   small    coal  for  tamping 
instead  of  clav,  contrary  to 
Rule  11 

Fined  810  and  costs. 

n 

14 

Wm.   Rickerby 

»        

// 

Same  offence 

Fined  §10  and  costs. 

n 

14 

Nick  Bulick... 

"        

II 

Same  offence . . 

Fined  §10  and  costs. 

" 

27 

Wm.  Jenkins. . 

„        .... 

Van. -Nan.  C. 
ICo. 

Violating  Rule  9  (matches  in 
pos.session  in  mine) 

Fined  810  and  costs. 

" 

27 

.James  Bryant  . 

"        

" 

Same  offence 

Fined  810  and  costs. 

0 

Ticki 

Violating  sec.  91,  General  Rule 
11 

Violating     Special     Rule      82 
(riding  on  motor-trips) 

Fined  §10  and  costs. 

It 

28 

Robert  Hastie. 

Driver 

Weste'n 

Fuel 

Fined  810  and  costs. 

•>« 

Hugh  Patterson 
G.  Banford.... 

Same  offence 

Fined  .$10  and  costs. 

9.8 

Same  offence 

Fined  $10  and  costs. 

Dee. 

2 

Frank  Rhodes. 

Miner 

S.Wellington 

Violating  General  Rule  1 1  (us- 
ing coal-dust  for  tamping) 

Fined  810  and  costs. 

o 

Nick  Spenich .  . 
George  Jardiue 

Same  offence    

Fined  .^-lO  and  costs. 

// 

12 

Fireboss  

Weste'n 

Fuel 

Failed  to  protect  all  approaches 
to   where  a  shot  was  to  be 
tired,    contrary    to    General 
Rule  12 

Fined  81.')  and  costs. 

5  Geo.  5 


Metallifkuous  Mines  Shipping  in  1914. 
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METALLIFEROUS    MINES    SHIPPING    IN    1914. 


CASSIAR. 

ATLIN  MINING  DIVISION. 


Mine  or  Group. 
Engineer 

Granby  Group . . . 

Early  Bird 

Tasu  Mine 

American  Boy  . . . 

Colorado 

Silver  Cup 

Empire  Group  . . . 
Silver  Standard. . 


Locality. 


Owner  or  Agent, 


Windy  Arm J.  Alexander  . 


Character  of  Ore. 


Gold. 


SKEENA. 

SKEENA  MINING  DIVISION. 


Anyox iGranby  Cons.  M.  S.  &  P.  Co Anj'ox 


Copper,  gold. 


QUEEN  CHARLOTTE  MINING  DIVISION. 


Moresby  island  . 
Tasu  harbour   . . 


J.  McLellan I  Queen  Charlotte. 

Tasu  Mining  Co n 


Gold. 

Gold,  copper. 


OMINECA  MINING  DIVISION. 


0-Mile  mountain 

Hunter  basin 

D-Mile  mountain 

Hudson  Bay  mountain. . 
Glen  mountain 


Harris  Mines,  Ltd 

Chester  Thoman 

Silver  Cup  Mines,  Ltd 

Simpson  Bros 

Silver  Standard  Mining  Co. 


Hazelton  .     . . . 

Telkwa 

Hazelton 

Smithers 

New  Hazelton  , 


Gold,  silver,  lead. 
Siher,  copper. 
Silver,  lead. 

Gold,  silver,  lead. 


EAST  KOOTENAY. 

FORT  STEELE  MINING  DIVISION. 


St.  Eugene 

Sullivan  

Bluebell 

Caledonia 

Charleston 

Cork-Province . . 

Early  Bird 

Highland 

Maestro- Banker 

No.  1  

Panama 

Revenue  

Silver  Hoard  . . , 

r.s 

Utica 

Whitewater  — 


Moitie 

Kimberley  . . . 


Consolidated  M.  &  S.  Co. . 


.Marysville. 


WEST  KOOTENAY. 

AINSWORTU  MINING  DIVISION. 


Riondel,  Kootenay  lake .  I  New  Canadian  Metal  Co. . 


Whitewater 

South  Fork,  Kaslo  creek 
Ainsworth 


W.  E.  Zwicky. 


Consolidated  M.  &  S.  Co. 


Bear  lake H.  Giegerich  

Koxlo  creek  lachlan  Maclean 

Ainnworth Silver  Hoard  Mines,  Ltd. 

Jackson  basin I  W.  B.  Smith 

Paddr  mountain |  Utica  .Mines.  Ltd 

Whitewater J.  L.  Ketallack  4  Co 


Riondel . 


Kaslo 

Ainsworth . 


Kaslo 

Ainsworth. 
Kaslo....! 


Silver,  lead. 


Silver,  lead. 


Silver. 
Silver,  lead. 

Zinc. 

Silver,  lead,  zinc. 

Gold,  silver,  lead,  zinc. 
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WEST    KOOTE^  AY.— Cfmcluded. 

SLOGAN  JIIiN'ING  DIVISION. 


Mine  or  Group. 

Locality. 

Owner  or  Agent. 

Address. 

Character  of  Ore. 

Silver,  lead. 

Three  Forks 

G.  B.  Dean 

Three  Forks 

,, 

,, 

Evening  &  Jennie. .. 

Hartnev     

,, 

New  Denver 

A.  H.  Blunienauer 

New  Denver 

Sil\er,  lead,  zinc. 

Silver,  lead. 

Three  Forks 

Silverton 

'Jody  creek 

McGuigan 

Sandon , 

Three  Forks 

Trail           .     . 

Lui'ky  Thought.  , . 

Noonday  

Kaniller-Cariboo 

Richmond-Eureka  . . 

foil.  Mining'  A:  Smelting  Co 

UaniMfr-t'aril'OO  Mines,  Ltd..... 
Con.  Mining &.Snielt'g Co.  of  Can. 

Three  Forks 

New  Denver 

Silve*-,  lead,  zinc. 
Silver,  lead. 

Slocan  Star  Mines,  Ltd: 

Standard  Siher  I^ead  Mining  Co. 

J.  P.  MacFadden 

Van  Roi  Mining  Co.,  Ltd 

Wonderful  Group  Mining  Co 

II 

Silverton 

Silver,  lead,  zinc. 

Surprise 

Sandon 

Silverton 

Sandon — 

Silver,  lead. 

Sandon 

Silver,  lead. 

SLOCAIi'  CITY  MINING  DIVISION. 


Black  Prince 

Silver,  lead. 

Slocan 

Riondel 

Trail 

S.  S.   Fowler 

Consolidated  M.  &  S.  Co 

Silver. 

NELSON  MINING  DIVISION. 


Toad  mountain 

Salmo   

Deer  creek 

South  Fork.  Salmon  river 

Ivokanee  creek 

Lost  creek 


Burnett 

California 

Emerald 

H.B 

Hope  

Molly  Gibson 

Molybrlenite  Group  . 

Motherlode i  Sheep  creek 

Perrier i  Cottonwood  creek 

Porto  Rico Barrett  creek  

Queen !  Sheep  creek 

Queen  Victoria    I  Beasley 

Revell 1 

Second  Relief '  Erie 

Silver  King   iToad  mountain. . . 

Summit  Group Sheep  creek 

Taft  . 


Venus 

Yankee  Girl  . 
Zincton  


Morning  mountain . 

Ymir. 

Deer  creek 


\V.  Moore 

Iron  Mountain,  Ltd 

H.  B.  Mining  Co 

\Vm.  A.  Talbot 

Consolidated  M.  &.  S.  Co 

Bell  Bros.  4:  Bennet 

Motherlode  Sheep  Creek  Min.  Co. 

C.  Crosslev 

W.  B.  DeWitt 

Queen  Mines,  Incorporated 

B.C.  Copper  Co 


A.  D.  Westby 

Consolidated  M.  &  S.  Co.. 
W.  B.  DeWitt 


A.  H.  Gracey 

Hobson  Silver  Lead  Co. 
P.  F.  Horton 


Nelson  . 
Salmo . . 


Nelson 

Salmo 

Sheep  Creek. 
Nelson 


Sheep  Creek. 
Greenwood . . 


Nelson  . 


Sheep  Creek . 


Nelson  . 
Ymir. . . 
Salmo . . 


Gold,  silver. 

Silver,  lead. 
Siher,  lead,  zinc. 
Silver,  lead. 

Molybdenum. 
Gold,  silver. 

Gold. 

Gold,  silver. 

Gold,  silver,  copper. 

Silver,  lea<L 
Gold,  silver. 
Gold,  silver,  copper. 
Gold. 


Gold,  silver. 
Silver,  lead,  zinc. 


TRAIL  CREEK  MINING  DIVISION. 


Blue  Bird 

Centre  Star  Group 

Le  Roi 

Josie  Group 

Phoenix 


Rosalia  Mining  Co 

Consolidated  M.  &  S.  Co. 
Consolidated  .M.  &  S.  Co. 

Le  Roi  No.  2.  Ltd 

Phoenix  Gold  Mining  Co. 


Gold,  silver,  lead. 
Gold,  silver,  copper. 


Ajax Ferguson 

Silver  Cup 


TROUT  LAKE  MINING  DIVISION. 


REVELSTOKE  MINING  DIVISION. 
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BOUNDARY. 

GRAND  TOUKS  MININU  DIVISION. 


Mine  or  Group. 

Locality. 

Owner  or  Agent. 

Address. 

Character  of  Ore. 

RawhMt 

PhtBtiix 

New  Dominion  Cop^M-T  Co 

Louis  Johnison    . 

Greenwood    

Grand  Forks 

Gold,  silver,  copper. 

l^nion 

Franklin  camp 

GREENWOOD  MINING  DIVISION. 


\V.  H.  Burke .' 

Dvnamo 

Pha>nix 

Grand  Forks 

Rock  Creek 

Gold,  silver,  copper. 

Imperial  

.lewei  Denero  Mine's,  Ltd 

B.C.  Copper  Co.,  Ltd 

Mntherlode 

Wallace  mountain 



Gold,  silver,  copper. 

Sally 

Standanl 

1^ 

W.  H.  Itambo 

BeaverdeU 

OSOTOOS  MINING  DIVISION. 

Dividend  . 

Kniger  mounUin 

HedTey 

Dividend-Lake  View  C.  G.  M.  Co.  Spokane 

Hedley  Gold  Mining  Co Iledley 

Gold,  silver,  copper. 
Gold. 

Nickel  Plate 

VERNON  MINING   DIVISION. 

Monasbee  mountain 

Gold. 

KAMLOOPS  MINING  DIVISION. 

Iron  Mask 

Kamloops. 

E.G.  Wallinder 

Kamloops  ...    

Gold,  silver,  copper. 

LILLOOET  MINING  DIVISION. 

Cadwallader  creek 

Coronation  Gold  Mines,  Ltd 

Victoria 

Gold. 

COAST. 

VANCOC^'ER  MINING  DIVISION. 


Britannia Howe  sound. 


Britannia  Mining  &  Smelting*  Co .  |  Britannia  Beach  . 


Silver,  copper. 


KaUapa. . 
Leora  . . . 


Meares  island . 
t  EUk  river 


NANAIMO  MINING  DIVISION. 


Copper  Queen  . . . 

Vananda  

Gold,  silver,  copper. 

I,  Little     

Gem •'              ! 

Marble  Bav                                .i                 

Gold. 

Tacoma  Steel  Co 

Tacoma 

Gold,  silver,  copper. 

CLAYOQUOT  MINING  DIVISION. 


Kallapa  Mining  Co.,  Ltd. . 
W.  W.  Gibson 


Vancouver  . 
Victoria 


Gold,  silver,  copper. 
Gold. 
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LIST  OF  CROWN-GRANTED  MINERAL  CLAIMS. 


CROWN   GRANTS   ISSUED   IN    1914. 


Claim. 


Dai.-^y 

Even  Star  

Gibb  Frt 

Gnat  Frt 

Jersey  Lily 

Miclsey 

New  Brvinswick 

Xortheru  Partnership 

No.  4  Krt 

Northern  Partnership 

No.  6 

Speculation    

Blue  Grouse    


Atlin 


Brown  Bear  . 


Copper  Queen  . . . 

El  Oro 

Golden  Pheasant 


Iskoot 


Grantee. 


James  .\lexander  . 
Saml.  Johnston . . . 
David  Gibb 


W.  C.  S.  Hathorn  and  Thos.  Kirkland  . 

Jas.  Alexander  and  John  Dunham 

Jerry  P.  Quinlan 


Jas.  Alexander  and  John  Dunham. 


Slarjrurette . . 
Silver  Dollar 


Big  Dick 

Billy 

Chicajjo 

Chicago  Kid  Frt... 

yriU 

Go-Between  Frt. . . . 

Helen 

Jane 

Jeimie 

Kootenay 

Lipton  No.  1 

,,       No.  2 

Little  Joe 

Little  Pearl  Frt.  . . . 

London  

Lucky  Seven 

Mabel 

Melba 

New  York 

(I.K.  JYt 

I  >lga 

l'ortIan<i  No.  1   m 

No.  2 

Wolverine  Frt " 

Buffalo ...jSkeena 


Jas.  Alexander 

John  Roxborough 

Stikine   Bruno  Greif,  C.  M.   Coulter.   Peter  C.   McCormack,   Alex 

Vreatt,  Geo.  H.  Whitney,  E.  S.  Busby,  John  Maloney, 
and  F.  E.  Bronson 

Bruno  Greif,  Cassius  M.  Coult«r.  Peter  Gonstantine  McCor- 
mack, Alex.  Vreatt.  Geo.  H.  Whitney,  E.  S.  Busby, 
John  Maloney,  and  F.  E.  Bronson 

Bruno  Greif,  C.  .\'l.  Coulter,  Peter  Constantine  McCormack, 
Alex.  Vreatt,  Geo.  H.  Whitney,  E.  S.  Busby,  John 
Maloney,  and  F.  E.  Bronson 

Bruno  Greif,  C.  M.  Coulter,  Peter  C.  McCormack,  Alex. 
Vreatt,  G.  H.  Whitney,  E.  S.  Busby,  John  Maloney,  and 

F.  E.  Bronson 

Bruno  Greif,  C.  M.  Coulter,  P.  C.  McCormack,  Alex.  Vreatt, 

G.  H.  Whitney,  E.  S.  Busby,  Jno.  Maloney,  and  F.  E. 
Bronson  

,,        Bruno  Greif,  C.  M.  Coulter,  P.  C.  McCormack,  .Alex.  Vreatt, 

I        G.  H.  Whitney,  E.  S.  Busby,  John  Maloney,  and  F.  E. 

Bronson 

„        Bruno  Greif,  C.  M.  Coulter,  P.  C.  McCormack,  Alex.  Vreatt, 

G.  H.  Whitney,  E.  S.  Busby,  John  Maloney,  and  F.  E. 

Bronson 

,,        Bruno  Greif,  C.  M.  Coulter,  P.  C.  McCormack,  Alex.  Vreatt, 

I         G.  H.  \\'hitney,  E.  S.  Busby,  John  Maloney,  and  F.  E. 

j         Bron.sou 

Portland  Canal  .  Indian  Mines,  Ltd.  (N.P.U). 

Portland  Canal  Tunnels,  Ltd.  (N.P.L.) 

.,  ..  Bear  River  Mng.  Co. 


970 
208 
210 
378 
21 
967 
805 


972 
969 

2S69 

286,1 

2870 


Indian  Mines.  Ltd.  (N.P.L.) 

Portland  Canal  Tunnels.  Ltd.  (N.P.L.). 


Wm.  Spiu'ck 

Portland  Canal  Tunnels,  Ltd.  (N.P.L.). 


Bear  Biver  Mng.  Co 

Portland  Canal  Tiuinels,  Lt<i. 


Bear  Ri\er  Mng.  Co 

Joseph  Perr.iuit 

Portland  Canal  Timnels,  Ltd. 
Indian  Mines,  Lt<l 


Cayuse . 


Eagle    ... 
Gold  Cup. 


J  oseph  Perrault 

J.  H.  McMillan,  otflcial  administrator,  administrator  of  the 

estate  of  .lohn  .lames  Lee.  deceased,  intestate 

J.  H.  McMillan,  official  idministrator.  administrator  of  the 

estate  elf  John  James  Lee,  decea-sed,  intestate 

Wm.  T.  Kergin,  Geo.  lludge,  and  Preston  Charles  Coatcs. .. 
Richard  James  Grant 


2868 


2807 
1981 
29.i4 
98 
99 
1982 
2969 
2956 
29.55 
29.58 
1385 
1977 
1978 

873 
1384 
1480 

874 
2957 

437 
1485 
2960 

436 
1980 
1979 
2961 


2230 

2229 
2347 
2214  R. 


33.29 
48.62 
19.53 
27.28 
•SI.  65 
47.20 
17.67 


Date. 


Mar. 
July 
Nov. 
Aug. 
May 
Mar. 
Jan. 


14.58    Mar.     3 


31.86    Mar.      3 
51.66    Jan.    12 


Nov.  9 

Nov.  6 

Nov.  9 

Nov.  6 

Nov.  6 

Nov.  7 

Nov.  9 


51.15 
51.64 
51.66 
46.70 
51.15 
48.8 


48.30 
40.19 
37.81 
,51.65 
31.80 
25.90 
2., SI 
45.86 
60.33 
28.88 
46.70 
51.66 
42.67 
61.66 
49.16 
,51.66 
42.43 
44.22 
40.71 
49.82 
39.28 
46.48 
33.96 
29.29 
13.24 

13.61 


Nov.  7 

Nov.  18 

May  1 

Jan.  21 

Jan.  21 

Nov.  18 

May  1 

May  1 

May  1 

.May  1 

May  1 

Feb.  27 

Feb.  27 

Jan.  14 

May  1 

Jan.  21 

Jan.  14 

May  1 

Mav  2 

Jan.  21 

Sept.  16 

.Mav  2 

Nov.  18 

Nov.  18 

Sept.  16 

Dec.  2 


50.43  Dec.  2 
51.61  Julv  4 
35.03    April  14 
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Claim. 

Divigion. 

Grantee. 

Lot  No. 

Acres. 

Date. 

GoW  Sovereign 

Groiindhojj 

221S  R.  4 

2.S45 

2346 

2:H3 

2227 

6751  R.  5 

6818  R.  5 

5813  K.  5 

5814  K.  5 

61.65 
51.05 
48.25 
51.05 
28.00 
44.39 
27.00 
34.20 
31.48 
51.05 
40.80 
43.95 
29.43 
30.9(1 
41.40 

;i(i.lo 

51.05 
50.00 
51.05 
20.95 
29.64 
20.  .58 
42.03 
89.13 
46.27 
51.05 
29.97 
40.72 
.51.24 
19.75 
39.07 
32.97 
35  (19 
30.37 
0.34 
34.04 
44.44 

April  14 
July      4 

W.  T.  Kerjfin,  Geo.  Rudge,  ond  I'reston  C.  CofttM      

July      4 

,, 

Wni.  R.  Lord  and  P.  C.  Coates     .            

July     4 

Omineca 

Dec.      2 

Mar.     0 

Hill  Crest 

Thos.  Scott  iiilniour s 

Noy.     3 

MaML-etl  Clark                                      

June     6 

Iron  Ma-ik 

Queen  Charlotte 
11           «t 

June     6 

Iron  Monk 

Iron  Mo\tntaiD 

Mar.    12 

.Manctll  Clark 

.^81  a  K.  5 
6754  K.  5 
22(10  It.  5 
5812  R.  5 
5815  K.  6 

June     6 

Slar.    12 

H.v.  T.  (.Vperley 

Maiitell  Clark. .              

Jan.      0 

June     0 

Jinie    0 

5819  R.  5 

.Nov.     3 

67.52  R.  5 

Mar.    12 

67.50  R.  5 

2207  U.  6 

2012 

2007 

2.597 

2.599 

Mar.    12 

Jan.      0 

Cash  Bo\ 

Moresby  Island  Mines,  Ltd.  (N.P.L.) 

Oct.     20 

John  S.  McMillin 

Mav      5 

I^lla 

May    21 

May      6 

Dorothv  M 

2003 
2349 
2001 
2000 
2004 
2002 
023 
2008 

2011  G.  1 
2598 
2010 
2012 
23.5(1 
2011 

Mav      5 

May      5 

Ida 

John  S.  McMilhn  and  Pioneer  Queen  Charlotte  Dev.  Co 

John  S.  McMillin 

May      5 

May      5 

.lolin  S.  McMillin  and  Pioneer  Queen  Charlotte  Dev.  Co. 

May      5 

Mav      5 

Sept.  25 

John  S.  McMillin 

May      5 

Meal  Ticket           

.\IorL-~liv  Wan<l  .Mines,  Ltd 

Jc.liii  S.'  .Mi-Millin 

Oct.     20 

June  15 

Sadie 

Spade  Flush 

Ike  ThoniiiMHi 

Ikf  Tlionii's'in  and  IJen  Metcalfe 

\N'ni    Hv    Fiiirlev                   

June  10 
June   10 

Mav       5 

Ike  Thompson  and  John  S.  McMillin 

June   10 

KAST   KOOTENAV. 


Alice  Fr 

Annie 

RAM 

Ben  Fr 

Cohait  Frt.  ... 

Dore 

Eric 

Kereole 

Guindon 

Iron  Mask 

Karl 

Ken   

Uny  Frt 

Montana 

Mountfun  View 

Moyie  Frt 

Pine 

Poorman 

Silver  Crown  . 

Strathcona 

Titfer  

Trail  Frt  

Uncle  Sam 

Winnie  l-Vt.  . . . 
Pretty  Girl . . . . 


Fort  Steele . 


Windermere 


Frank  Guindon,  Jos.  Gosselin,  David  Fortin,  Alp.  Demers, 
Jos.  Montpcllier,  and  .\delia  Montpellier 

Consol  M.  &  S.  Co.  of  Canada,  Lt4 

Jas.  A.  Arnold,  official  administrator,  administrator  of  the 
estate  of  John  P.  Larsen,  deceased,  intestate 

Consol.  .Mnif.  &  S.  Co.  of  Canada,  LUi. 

.  Jas.  T.  l-iidlaw 


[  Margaret  L.  fr>eter 

Consol.  Sing,  i  S.  Co.  of  Canada 

Frank  Guindon,  Jos.    Go»selin,    David    Fortin,    Alphonse 

Demers,  Jos.  Montpellier,  and  .-\flelia  Montiiellier 

Frank  Guindon,  Jos.  Gosselin.  D.  Fortin,  Aip.  uemers,  Jos. 

Montpellier,  and  Adelia  Montpellier 

Jas.  A.  Arnold,  otficial  administrator,  administrator  of  the 

estate  of  John  P.  Ijirson,  deceased,  intestate 

Consol.  M.  &.  S.  Co.  of  Cana<Ia    


J.  A.  Arnold,  official  administrator,  administrator  of  estate 
of  John  P.  Larsen,  deceased,  intestate. 

J.  A.  Arnold,  official  administrator,  administrator  of  estate 
of  John  P.  Larsen.  deceased,  intestate 

Consol.  M.  &  S.  Co.  of  Canada    


J.  A.  Arnold,  official  administrator,  administrator  of  estate 

of  John  P.  I.iirsen.  deceased,  intestate 

J.  A.  Arnold,  official  admiriistratf)r,  aiiministrator  of  estate 

of  John  P.  Larsen,  deceased,  intestate  

Saml.  B.  Steele 

Jaif,  A.  Arnold,  official  administrator,  administrator  of  estate 

of  John  P.  Uirsen,  deceased,  intestate 

Consol.  M.  &  S.  Co.  of  Canada,  Ltd. 

Jas.  A.  Arnold,  official  administrator,  administrator  of  estate 

of  John  P.  Larsen,  deceased,  intestate  

Consol.  M.  &  S.  of  Canada,  Ltd 

Jas.  L.  McKay 


9807  0.  1 
12005  G.  1 

3.20 
45.52 

11813  0. 1 
119970.1 
9080  0.  1 
11782  O.l 
11999  0.1 

44.25 

48.3 

49.98 

51.05 

43.04 

9S00  0.  1 

37.00 

6127  G.  1 

43.41 

11816  0.1 
12002  C.  1 
1200HO.1 
119950.1 

51.05 
46.50 
48.10 

48.89 

11820  0.1 

40.00 

11814  0.1 
119900.  1 
120(0  0.1 

42.24 

2fi.81 
41.64 

118180.1 

40.17 

118190.1 
118120.1 

51.62 
61.65 

118150.1 
11998  O.l 

39.01 
18.04 

11817 
11992  G.l 
2570  0.  1 

60.94 
14.21 
32.20 

July  14 

Oct.  16 

Oct.  7 

Oct.  14 

Oct.  1 

Jan.  6 

Oct.  14 

July  14 

July  14 

Oct.  8 

Oct.  14 

Oct.  16 

Oct.  14 

Oct.  8 

Oct.  7 

Oct.  14 

Oct.  14 


Oct.  S 

Oct.  15 

Oct.  7 

Oct.  14 

Oct.  8 

Oct.  14 

Sept.  29 
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WEST  KOOTENAY. 


Claim. 


Connthian 

Gold  Crown 

Gold  Crown  Frt. . . . 

Helena 

Independence  

Independence  Frt. . 

R.  &  L. 

Sunlit    

Big  Bertha 

Black  Warrior 

Consolidated  .... 

Burr 

El  Camino  

Goodwin 

Minora 

Ridgeway 

Rowse  Frt 

Silver  Kini? 

Silver  Queen 

Tramway  No.  2  Frt 

Democrat 

Ironclad 

Republic 


Division. 


Nelson  .... 

Ainsworth. 

Slocan  

I 

Trail  Creek 


Robt  D.  Munro  and  Liizetta  I-Meld  . 
James  B.  O'Brian ...     


Maggie  L.  Fennell . 
Jas.  B.  O'Brian 


Robt  D.  Munro  and  Luzetta  Field 

Ja.s.  B.  O'Brian 

Henry  Geigerich  and  Wm.  R.  Will 

Plea.sant  M.  SUrnes,  DeForest  Bowman,  and  Jas.  M.  Miller 

P.  M.  Stearns,  DeForrest  Bowman,  and  Jas.  M.  Miller 

Van-Roi  Mng.  Co.,  Ltd 


.\le.\.  Longvvell  and  Wm.  Thomlinson. 
McAllister  Mng.  &  Mill.  Co.,  Ltd 


Van-Roi  Mnp.  Co.,  Ltd  . . 
Coast  &  Cariboo  Co.,  Ltd. 


Lot  No. 


2090  G.  1 
10014  G.  1 
10047 G.l 
9344 

10012G.  1 
10048  G.  1 
2089  G.  1 
lOOlOG.  1 
100560.  1 
1133.TG.  1 
11334  G.  1 
10061 G.  1 
10052G.  1 
11730G.  1 
11735G.  1 
1189SG.  1 
11901 G.  1 
11900G.  1 
11899  G.  1 
lOO.iSO.  1 
2034 
2724  G.  1 


45.08 
51.62 
3S.74 
19.46 
46.98 
4.89 
46.66 
.51.65 
40.13 
35.38 
32.07 
43.43 
35.72 
20.71 
43.14 
49.42 
11.64 
49.89 
61.65 
27.36 
20.20 
51.65 
42.68 


Date. 


June  29 

Jan.  13 

Jan.  13 

Sept.  10 

Jan.  13 

Jan.  13 

June  29 

Jan.  13 

June  29 

Mar.  20 

Mar.  20 

Jan.  26 

Mar.  21 

June  9 

June  9 

July  25 

July  25 

Julv  25 

July  25 

Jan.  26 

June  12 

Mar.  6 

June  12 


BOUNDARY. 


Union Gd.  Forks 


Elkhorn  Frt 

International 

Scarboro 

77  PYactional 

Z  Car 

Crown  Point 

Dayton 

Independence  

Sparr  Dyke , . . 

Success  

Barnes  

Grosvenor 

Lundy  

Savona 

Sherwood 

Taylor 

Fo'rtuna  No.  4  Frt . 

Humbolt 

Vancouver 


W.  G.  Frt  . 


Greenwood . 


Lillooet  . . 
A.shcroft  . 


Kamloops  . . . . 
Similkametn  . 


J.  C.   Henderson,   Lewis  Johnson,   Patrick  Maginnis,  and 

Donald  McCallum,  official  administrator 

Robt.  Daniel  McKenzie 

Jas.  P.  Blaine 

Duncan  Buchanan  and  Evan  O.  Lewis 

Consol.  Mng.  and  S.  Co.  of  Canada 

Jas.  P.  Blaine 

John  McLean  and  Chas.  Harvey 


Chas.  Henry  Cornell . 


LeRoy  Ledgerwood  and  Albert  'Williams  . 
Thos.  J.  S.  Skinner 


Geo.  W.  Richmond  .   

Wm.  A.  Cooper  and  Alf.  J.  Cooper  . . 
Clive    Pringle,   W.  G.  McMynn,  W. 

McArthur 

Francis  W.  Groves 


E.  Decks,  and  P.  C. 


1022  S. 

51.65 

297  S. 

6.36 

1877  S. 

46.62 

1416  S. 

60.78 

1419  S. 

48.65 

1876  S. 

51.65 

501  S. 

61.66 

600  S. 

43.77 

256  S. 

61.65 

258  S. 

.51.65 

3093  G.  1 

60.15 

3374  G.  1 

47.40 

3378  G.  1 

51.65 

3373  G.  1 

51.65 

3376  G.  1 

.51 .65 

3377  G.  1 

50.  ,53 

3379  G.  1 

51.65 

2331  G.  1 

24.61 

121a 

61.65 

123a 

.51.07 

943  S. 

6.30 

Mar.  28 
.Mar.  20 
Jan.  6 
April  2o 
June  8 
Jan.  G 
Jan.  26 
Jan.  26 
Dec.  21 
Dec.  21 
April  29 
June  29 
Julv  IS 
July  IS 
July  18 
Juiie  29 
July  18 
Jan.  12 
Aug.     7 

Feb.  10 
June  26 


VANCOUVER  ISLAND  AND  COAST. 


Columbia    

Dolphin 

Gillis 

Iron  Pirate 

Red  Cloud 

Virginia 

Waterloo 

Hillside 

Paramount 

Quatsino  King 

Anacortes 

Arctic  Fir 

B  Fractional 

Bruce 

C 

Canadian  Consolidated. 
Can.  Consol.,  No.  1. . . . 

No.  2.... 

No.  3.... 

No.  4.... 

Christiania 

Conifer  I-Yt 

Cycad  Frt 

Cyrtina 

Delta 

Detroit 

Dorothy  Vernon 

E ■ 

Epsilon  Frt 

Etjuatur 


Quatsino  . . . 
Vancouver  . 


Magnus  P.  Olsen 13012  G. 

Colm  F.  Jackson 1 1040  R. 

917  R. 
1038  R. 
113 
112 
114 
678 


Rich.  K.  Walkeni 

Catherine  Marv  Burns  . 


Teta  River  Miig.  Co.  (N.P.L.). 


Britannia  M.  &  S.  Co.,  Ltd    

Job  Greasley  and  James  A.  Tomlinson.. 

Britaimia  ilng.  &  S.  Co. ,  Ltd 

.\ngns  A.  Crowston 

Britannia  Mng.  &  S.  Co 

Dom.  Trust  Co 


Britannia  M.  &  S.  Co. 


Ainiie  L.  Crowston 

.lob  Greasley  and  Jas.  A.  Tomlinson  . 
Britannia  Mng.  &  S.  Co 

Angus  A.  Crowston 


67S 
2206 
3728 
3711 
1710 
3709 
3692 
3691 
3690 
•2870 
2869 
2203 
219S 
2197 
2199 
37U 
1700 
4030 
3708 
3706 
1708 


O.  1 
O.  1 
G.  1 
G.  1 

G.  1 
G.  1 
O.  1 
G.  1 
G.  1 
G.  1 


61.20 
61.66 
51.66 
.51.66 
61.00 
.51.36 
51.65 
26.79 
36.96 
.51.65 
.51.66 
51.65 
49.23 
31.40 
61  U6 
27.93 
24.57 
10.28 
43.68 
42.64 
51.66 
46.07 
38.86 
61.66 
48.80 

9.24 
49.66 
61 .66 
44.71 

5.77 


Oct. 

6 

Nov. 

30 

Nov. 

30 

Nov. 

30 

Dec. 

21 

Dec. 

21 

Dec. 

21 

June 

17 

.hme 

17 

June 

17 

Nov. 

17 

Nov. 

25 

June 

30 

July 

16 

May 

80 

Jan. 

2« 

Jan. 

2« 

Feb. 

26 

Feb. 

26 

Feb. 

26 

Nov. 

17 

Nov. 

17 

Nov. 

17 

Nov. 

17 

.Jime 

4 

Julv 

16 

Nov. 

25 

May 

30 

June 

30 

July 

14 
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VANCOIA'ER   ISLAND  AXD  COAST.— Coneludnl. 


Claim.                         Division. 

Grantee. 

Ix)t  No. 

Acres. 

Date. 

Fort 

Vancouver  

.\n>rus  .\.  Crowston 

1713  G.  1 
3710  G.  1 
2206  G.  1 
373;)  G.  1 

3730  G.  1 

3731  U.  1 

1697  G.  1 
8712  G.  1 
1707  G.  1 

1714  G.  1 
1702  G.  1 
3707  G.  1 

1698  G.  1 
4019  G.  1 
3705  G.  1 

1699  G.  1 
3575  G   1 

21.30 
48.00 
.10.45 
49.24 
29.26 
44.79 
28.20 
61 .65 

9.92 
15.12 
11.70 
47.70 
41.39 
12.47 
47.70 
27.90 
48.05 
49.05 
.ILBO 
43.22 
35.72 
45.12 
42.. 18 
48.66 
34.30 
45.69 
15.28 
40.98 
Sl.l.l 
38.62 
61. 6.'') 
16.90 

0.47 
47.92 
51.65 
48.10 
17.83 

3.. 50 
51.85 

0.18 

5.26 
51.66 

Julv     1ft 

o  vn 

Britannia  .M.  JC  S.  Co 

June   30 

, 

OK>I><en  PhFuant. 

Golden  Wren 

Job  Greaslev  and  James  A.  Tomlinson 

Nov.    2j 

Guinea  Fowl 

M 

Owendolvn 

July    14 

H 

Britannia  .M.  &  S.  Co.,  Ltd 

Horley 

Julv    16 

John 

Julv    16 

Joker  

„ 

Kappa 

Britannia  M.  &  S.  Co 

Kelvin 

Angus  A.  Crowston 

Doni.  Trust  Co 

Britannia  M.  &  S.  Co 

Julv  18 
Feb.  26 
Mov    30 

Little  Jap,  No.  4 

Britannia  M.  &  8.  Co 

It          Ko.  5 

3578  G.  1 
3577  G.  1 
1704  G.  1 
2871  G.  1 
3729  G.  1 
1709  G.  1 

Mav    30 

No.  6 

„ 

An^is  A.  Crowston 

Dom.  Trust  Co. .         

July  14 
Feb     28 

Old  Ireland 

Pendrill 

Julv    16 

Fhi 

PhiBnix 

Henry  C.  Stewart 

Job  Greasley  and  J.  A.  Tomlinson 

Dom.  Trust  Co 

3724  G.  1 
3732  G.  1 
351)3  G.  1 

Dec.  21 
Nov     '*5 

Roosvelt 

Feb     28 

Robt.  B.  Kirk 

Dec.  21 
.Mav    30 

Julv  16 
Feb.    26 

S 

Sechelt 

SUro(  Hope. 

BriUnnia  .M.  &  S.  Co.,  Ltd 

An^us  A.  Crowston 

Dom.  Trust  Co 

3704  G.  1 
lf03  G.  1 
3698  G.  1 
1698  G.  1 

1705  G.  1 

1706  G.  1 
2204 

3715  G.  1 
1712  G.  1 
4(r20  G.  1 
2207  G.  1 
3718  G.  1 
1701  G.  1 
3713  G.  1 

Success  Frt 

Sun 

.An^s  A.  Crowston 

Julv  18 
Julv    14 

Thome     

Annie  L.  Crowston 

Britannia  M.  &S.  Co.,  Ltd 

An^is  .\.  Crowstoa 

Dom.  Trust  Co 

Britannia  M.  &  S.  Co.,  Ltd 

Annie  L.  Crowston 

Britannia  M.  &  S.  Co.,  Ltd 

Julv    18 

June  .TO 

Ve^  Frt .   .   . 

JuU      9 

WinOBOr 

June  29 
Julv    14 

Y 
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DEPARTMENT  OF   MINES. 


VICTORIA,  B.C. 


Hox.  Sir  Rich.*.rd  McBride, 

r.  f.  tolmie, 

Wm.  Fleet  Robertson, 

D.  E.  Whittaker, 

John  D.  Gallow.w, 

Thom.\s  Graham, 

Henry  Devlin, 

John  Xewton, 

Geo.  O'Brien, 

Thomas  H.  Williams 

Robert  Strachan, 

J.AMES  McGregor, 


^finister  of  Mines. 
Deputy  Minister  of  Mines. 
Provincial  Mineralogist  and  Assayer. 
Provincial  Analyst  and  Assistant  Assayer. 
Assistant  Provincial  Mineralogist. 
Chief  Inspector  of  Mines,  Victoria. 
District  ,,  Nanaimo. 

,,  ,,  Fernie. 

Merritt. 
,,  Nelson. 


GOLD  COMMISSIONERS  AND  MINING  RECORDERS. 


Mining  Divisions. 


Atlin  Mining  Division. 
Sub-oiBce 


Stikine  Mining  Division  . 

Sub-office 

Liard  Mining  Division  . . 

Sub-office 


Skeena  Mining  Division . 
Sub-office 


Portland  Canal  M.D 

Bella  Coola  Mining  Div. . 
Sub-office 


Queen  Charlotte  Min'g  D. 
Sub-office 


Location  of 
Office. 


Gold  Commissioner.!  Mining  Recorder. 


Atlin 

Discovery 

Telegraph  Creek. 
Summit  Station . 

Wvnnton 

Haines  (U.S.)  ... 
Nahlin 


J.  A.  Fraser 


W.  G.  Paxton 


■  I- 


Telegraph  Creek . 
Boundary ...... 

Telegraph  Creek. 

Porter ... 

-McDame  Creek . 


Prince  Rupert 

Alice  Arm 

Ritimat 

Port  Simpson 

Kssington 

Stewart  (Portland 
Unuk  River. . .    . 

\nyo.\ 

Stewart 


Prince  Rupert. 

Bella  Coola 


Queen  Charlotte. 

Jedway 

Masset 

Lockeport  


Omineca  Alining  DiWsion.  Hazelton 

Sub-office Fort  G  i^ahame . , 

n         Fort  St.  James 


. .  Manson  Creek . . 
. .  Copper  City .... 

. .  Telkwa 

. .  Terrace 

. .  I  Fort  St.  John  . . 
. .  Babine  Portage. 
. .  Fort  Fraser  .... 
. .  Junction  Finlay  & 

. .  I  Pacific 

. .  I  Sniitbers 


H.  W.  Dodd 


J.  H.  McMullin.. 


Canal) . 


J.  H.  McMuUiu  . . . 
(at  Prince  Rupert) 
J.  H.  McMullin... 


E.  M.  Sandilands. . 


(Com.  for  taking 

Affidavits) 


H.  W.  Dodd 


J.  H.  McMullin 


John  Conway. 


J.  H.  McMullin  . 


Stephen  H.  HoskinsI  Jas.  E.  Kirby  . 


Parsnip  Rivers. 


Sub-Recorder. 


R.  Webster. 
H.  W.  Do<ld. 
GeoB'rey  Butler. 
W.  H.  Simpion. 
Risdon  M.  OdeU. 
J.  F.  PilUng. 


William  Strong. 

Chas.  H.  Smith. 
Amos  Everson. 


H.  H.  Carney. 
Geo.  L.  Andei-son. 
J.  R.  C.  Deane. 
A.  Forsj-the. 
'.lohn  Conwav. 
Burt  E.  Daily. 
F.  A.  McKinnon. 


E.  M.  Sandilands. . 


Frank  Broughton. 

Petrie  S.  Jack. 
W.  Prescott. 
C.  Harrison. 
^\■illiam  Moryau. 


John  Ross. 
Alex.  C.  Murray. 
W.  H.  Steele. 
P.  R.  Skinner. 
R.  Gale. 
C.  K.  Doolittle. 
F.  W.  Beatton. 
R.  J.  Cameron. 
J.  E.  Hooson. 
Wm.  Fox. 
T.  H.  McCubbin. 
Walter  Xoel. 
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GOLD  COMMISSIONERS  AND  MINING  RECORDERS.— CwKinuerf. 


Mining  Divisions. 

Location  of 
Office. 

Gold  Commissioner. 

Mining  Recorder. 

Sub-Recorder. 

Peace  River  Mining  Div. . 

Fort  St.  John 

F.  W.  Beatton 

Sub-office 

Hudson's  Hope.  .  . 
Pouce  Coupe  .... 

Thomas  A.  Mansell. 

„ 

Cariboo  Mining  Division. . 

Barkerville   

Quesnel 

C.  W.  Grain 

Sub-office 

A.  P.  Hallev. 
T.  W.  Herne. 
Henry  Taylor. 

George  Milburn. 

'/          

Fort  George 

Tete  Jiiune 

Quesnel  Mining  Di\'i8ion. . 
Sub-office 

150-Mile  House... 
Quesnel 

Clinton 

Lillooet 

Kamloops 

Ashcroft 

Nicola 

Yale     

C.  W.  Grain 

(at  Barkerville) 

E.  C.  Lunn 

Arthur  Sampson... 

Clinton  Mining  Division . . 

Lillooet                » 
Kamloops  Mining  Division 

Caspar  Phair 

E.  T.  W.  Pearse 

n  (at  Kamloops) 

//                 // 
Hugh  Hunter 

Caspar  Phair 

E.  Fisher  

Ashcroft                II 

Nicola                    II 
Yale 

H.  P.  Christie 

W,  N.  Rolfe 

L.  A.  Dodd 

Sub-Office 

Hope 

Princeton 

Hedley 

George  Blue. 
F.  M.  Gillespie. 

H   F   Wilniot 

Similkameen          » 

Sub-office 

Hugh  Hunter 

Vernon  Mining  Division . . 

Greenwood  Mining  Div. . . 
Sub-office 

Vernon 

Greenwood 

Vernon  

L.  Norris 

\V.  R.  Dewdncy... 

H.  F.  Wihnot 

Beaverdell 

E.  F.  Ketchum 

Grand  Forks  Min.  Div 

Osoyoos  Mining  Division. . 
Sub-office 

Grand  Forks 

Fairview 

Olalla 

S.  R.  Almond 

J.  R.  Brown 

S.  R.  Almond 

R.  D.  Tweedie 

R.  \< .  Norlliev. 

Hedlcv 

F.  M.  Gillespie. 

Golden  Mining  Division . . 

Golden 

H.  C.  Rayson 

F.  H.  Bacon 

Ronald  Hewat 

H.  S.  Claik 

Fort  Steele  Mining  Div,  , . 

Cranbrook 

Steele 

N.  S.  A.  Wallinger. 

Joseph  Walsh. 
Geo.  F.  Stalker. 

Femie 

^, 

Moyie 

John  P.  Farrell. 
Alfred  Drydun. 

Wm.  J.  Green. 
W.  Simpson. 
A.  N.  Vars. 

^^ 

Marysville 

Ainsworth  Mining  Div  .  . . 
Sub-office  . . 

Kaslo 

Howser 

R.  J.  Stensoii  .    ... 

A.  McQueen 

Trout  Lake    

Slocan  Mining  Di\-isioD. . . 

New  Denver 

Sandon  

Slocan 

Trout  Lake  

Nelson  

Creston 

R.  J.  Stenson  (at 

Kaslo) 



R.  J.  Stenson  

Angus  Mclnnes  . . . 

W.  J.  Parhani. 

Slocan  City  Mining  Div. . . 
Trout  Lake  Mining  Div. . 

Nelson  Mining  Division  . . 
Sub-office  . 

Howard  Parker. . . . 
A.  N.  Vars 

S    S    Jarvis 

Guy  Loewenberg. 
Geo.  S.  Coleman. 

Yniir                 .    . 

Sheep  Creek 

James  Thompson. 
G.  A.  Konnington. 

Arrow  Lake  Min.  Division 

Nakusp 

John  Cartmel 

(at  Nelson) 

Robt.  Gordon 

1,  (at  Revelstoke) 

Walter  Scott  

Vernon 

Revelstoke 

Beaton 

H.  F.  Wilmot. 

Revelstoke  Mining  Div. . . 
Lardeau  Mining  Division. 

R.  S.  Squarebrigga . 
William  A.  Strutt. 

Newton  R.  Brown 
Mrs.  A.  H.  Strutt. 
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Mining  Div-ision. 


Trail  Creek  Mining  Div . . . 

Nanaimo  Mining  Division 

Sub-office 

tt         

n .  . 

Alberni  Mining  Division . . 
Clayoquot  « 

Quatsino  n 

Victoria  Mining  Division . , 

New  Westminster  Min.  D 
Sub-office 

Vancouver  Mining  Div.  . 


Location  of 
Office. 


Rossland 


Nanaimo  . . 
Ladysmith . 
Alert  Bay  . 
Vananda  . . 
Rock  Ba}' . . 


Albemi . . . 
Clayoquot 
Quatsino   . 


Victoria 


Gold  Commissioner. 


H.  R.  Townsend. 
George  Thomson . 


Mining  Recorder. 


H.  R.  Townsend. 
George  Thomson. 


New  Westminster. 
Harrison  Lake  .. . . 

Chilliwack 

Vancouver 


J.   Kirkup I 

/,     (at  Albemi)  W.  T.  Dawley  

„  a         jO.  A.   Sherberg 

Herbert  Stanton. . .  Herbert  Stanton. . . 

F.  C.  Campbell I.   Wintemute 


Sub-Recorder. 


John  Stewart. 
H.  r.  Helmsing. 
David  Jones. 
W.  H.  Lines. 


John  Mahony A.  P.  Grant . 


L.  A.  Agassiz. 
J.  Pelly. 
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Subject. 
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Stati.stical  Tables 

Progres-s  nf  Minium  duriug  Year 

Statistical  Tables — Digest  of 

Bure.au  of  Mines — Work  of  Year 

Assay  Office  Report 

Examination  for  Assayers   

List  of  Licensed  Assayers   

Kxamination  of  Coal-mine  Officials   

Board  of  Examiners — Report  of  Secretary 

List  of  Licensed  Coal-mine  Officials 

Cariboo  District 

Cariboo  Jlining  Division — Report  ou 

„  „  Notes  on 

Quesnel  „  ..  Report  on 

Cassiar  District — Atlin  Minine  Division — Report  by . . . 

Atlin  Mining  Division — Report  by    

Stikine  and  Liard  Mining  Division    

Skeena  District — Skeena  and  Bella  Coola  Mining  Divi- 
sions— Report  on   

Skeena  Jlining  Div. — Report  on  Various  Properties 
Notes  on 

Portland  Canal  Mining  Division — Report  on   .... 
„  Notes  on 

Queen  Charlotte     ,.  „  Report  by 


Provincial  .Miiieialugist 


Assistant  Provincial  Assayer. 


Provincial  Mineralogist 
TuUy  Boycc,  Secretary 
Provincial  Mineralogist 


Gold  Commissioner 

.\ssistant  I'rnvincial  Mineralogist. 

Mining   Recorder    

Gold  Commissioner   

W.  M.  Brewer.  M.E 

Acting  Gold  Commissioner 


Omineca 


Notes  on  . 
Report  by 


North-Rast  Kootenay  Di.strict   

Golden  Mining  Division — Notes  on   

Windermere        ..  Report  on    

South-East  Kootenay  District   

Fort  Steele  Mining  Division — Report  on   

„  ..  Flathead  Oilfield — Notes  on 
North-West  Kootenay  District — Report  by   
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Richard   (Portland  Canal)    

Richard  II.    (Portland  Canal)    

I'lchmond-Eiircka    (Slocan)     

Rio   i (irand  Forks)    34-1, 

Rio  Tin  to   (Quoen  Charlotte)    

River  Elbow   (Grand  Forks)    
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Sadie    (Queen  Charlotte)    161 

(Clayoquot)    374 

Saginaw   Mining  Co 332 

Suginair  Fraction   (Trail  Creek)    3.32 

St.  Croix    (Omineca)    135.  136 

St.  Croix  creek    (Omineca)    135 

St.  Elmo    (Tnmt  Lake)    294 

St.  Eugene  ( Fort  Steele)    2.37 

St.  Joe   ( Lardeau )    257 

St.  Laurence    i Nanaimo)    382 

St.  Mabyn   (Lardeau)    -'48 

St.   Mary   River  .section    237 
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Qt-ESNEL  Mining  Drvisiox : 

Mineral  products   8 

Miscellaneous  products 9 

Detailed  production 12 

Report  on.  by  Mining  Recorder 72 

( )ffice  statistics 73 

Quesnel  river    56 

Rirersidr  (Grand  Forks)    347 

( Portland   Canal )    159 

Roany    ( Similkameen)    366 

Roberts.  Prof.  Milnor,  reference  to  work  on 

Graham  island    164 

Robertson.  Wm.  Fleet,  reports  by   (see  Pro- 
vincial Mineralogist). 

Robertson  coalfield,  report  by  W.  M.  Brewer  168 

Robertson-Wilson  camp    163 

Rock,  crushed,  production  of 29 

Rocher  Debouli^  camp  184 

Rocher  Delioiilc  mine   (Omineca)    172,  185 

Tramways  on    172 

Kocher  Deboulc  Mining  Co 1S5 

Rocher  Deboulf  mountain,  description  of,  etc.  184 

Western  slope  of   199 

Reference  to   172 

Description   180 

Rolfe.  AY.  N..  repr>rt  as  Jlining  Recorder  .  .  .  362 

Rosalia  Mining  Co .331 

Rose    ( Clayoquot)     374 

Rose  creek   ( Atlin )    77 

Ripsebank  Lime  Co 3S7 

Rossland  ( Vernon )    .353 

Rossland   (place),  reference  to 3-31 

ROSSLANP   DiSTUICT  : 

Proportion  of  total  tonnage 20 

Report  of  Gold  Commissioner 3.31 

Report  of  Inspector  of  Mines 417 

Copper  production   22 

Gold  production    21 

Route  of  Grand  Trunk  Pacific  Railway   ....  177 

Royal    (Portland  Canal)    155 

( ( )mineca )     136 

Roiial  Sorereipn    (Omineca)    138 

Roi/al  Tinto   ( Grand  Forks)    353 

Ruhy   ( Omineca )    129,  228 

Rubv  creek  ( Atlin )    77 

Ruhii  Fraction  (Trail  Creek)    332 

Ruhii  Silrer   (Trout  Lake)    .318,  319 

Ruftner.  .7.  M 75 

I.-uth    ( Omineca )    136 

Ruth  d-  Francis  group  (Portland  Canal)    ...  156 

Rulh-Hope  (Slocan)   287 

St.  Patrick  Fraction   (Trail  Creek) 332 

St.   Paul    (Skeena)     114 

(Vernon )     360 

St.  Peter  Fraction   (TraU  Creek)    332 

Sally    ( Greenwood )     336 

Salmo   river    (Nelson )    330 

Salmon    river    (Omineca )     118 

(  Portland  Canal  I    154 

Salmon-Bear  River  Mining  Co.,  Ltd 154 

Sampson    ( Omineca )     120 

Sampson,  Arthur,  report  as  Mining  Recorder  72 

Sand  creek   (Cariboo)    57 
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Snmlilauds.  E.  M.,  report  as  Gold  Commis- 
sioner     Kil 

Snnilstoiie  creek    2(»7 

^'OH  Francisco   (Grand  Forks)    :{47.  .'{T)."? 

l^ait  .liiiKiiiiin    ( Ljirdeau)    '2'u 

San  Juan  Minins  and  ilanufactiiring  Co.   .  .   :!77 

Savage  iroi'k,  timber  on   358.  .■{.">4 

iiariinii    ( Uevelstoke)    244 

Sawmill   camp    22(5 

Sawmill   point    275 

Scott  creek   24!t 

i>Voii/  group   (Lardeau)    260,  .SH 

f^econd  Relief  ( Nelson  I    :i2!) 

Senalor    (  Xanaimo  I     .■?,S2.  'AS4 

Sctiurila    ( Tnmt  Lake  I    318 

Seven-mile  creek    ( Quesnel )    72 

Seymour  Arm  camp   ."JGl 

Se.vmour  creek,  placer  leases  on 391 

Shames  river,  water-power  on   152 

(Jravel-bank   on    152 

Shamrock  group    (Quatsino)    37(5 

Sheep  creek,  placer  on   329 

Sheep  Creek  district   ( Nelson )    327 

Inspection  of  mines  in   41.S 

Sheep-raising,  reference  to .3.") 

Shelhij  ( Grand  Forks)    3.")3 

Shepherd  creek  (Cariboo)    .53 

Sherberg.  O.  A.,   report  as  Mining  Recorder  376 

Shipping  mines  in  1914   .509 

Sibolla  creek   173.  233 

Sidne.v  Island  Brick  and  Tile  Co 3.S7 

SHetif  Treasure   (Cariboo)    5S 

Silver,  native  (Omiueca  I    222 

Wire     .'SOO 

.Statement  about    21 

f!iher  Bell    (Oraineca)    172,  2(V4 

( Vernon )     360 

Siher  Belle   (Omineca)    113 

Silver  creek  (Omineca  I.  leases  ou   17.5 

SUver  Creek  flats    213 

•Silrer  Cup   { Omiueca)    201 

( Trout  Lake  I    290,  301 

Silver  Cup  Mines,  Ltd .302 

Silver  Cup  mountains   292,  311 

Silrer  Dollar    (Lardeau)    262,  2(53 

Mill  on    260 

( Nelson)     329 

(Omineca)    201 

Silrer  Hill    (Omineca)    126 

Sihcr  Hoard   (Ainsworth )    2.S.5 

Silrer  Horde  (Grand  Forks)    .3.53 

( Vernon )     360 

Silrer  King  (Grand  Forks) .34.S 

Sketch   of    .348 

( Nelson )    320 

( Omineca )    227 

Silver  Leaf  (Omineca)    205 

Silrer  Moon    ( Vernon )    .3(50 

Silrer  Pirk    (Omineca )    20.5 

Silrer  Plate  (Trout  Lake »    311 

Silrer  Queen    (Grand  Forks )    .348 

Silrer  Standard    (Omineca)     171.   194 

First  shipment  of  ore  from    179 

( LUU>oet )    371 

Silrer  Trust   (Omineca)    205 

Silverton    camp    28.8 

Silverton  Mines.  Ltd 288 

SlMII.KAMKEN   DiSTKICT: 

Report   ou.   bv   Inspector   of  Metalliferous 
Mines  ....". 419 


SlMII.KAMKEN   District — Concluded. 

Ai'cidents  in ? 423 

SiMII.KAMKE.N     Ml.MXG    DIVISION: 

Report  of  (Jold   Coniniissioner    3(>4 

< >lliie   statistics    365 

Mineral    production    8 

Miscellaneous    products    9 

1  >etaile<l    prnductinn    12 

Shipping   mines    17 

I'lacer-mining 366 

Coal-mining    367 

Notes  l)y  Provincial  .Mineralogist 365 

Siinilkameen  river,  power  plant  on .3.58 

Simmer  and  Jack  (Omineca )    120 

Sir   .lolin    .lackson   Co :5S7 

Sir  Wilfred   ( Lardeau)    257 

Siwash  creek    ( Y.ile)    .3(54 

Siwash  Creek  Mines.  Ltd :»i:i 

Six-mile  mountain   200 

Skee.na  District: 

Repnrt  of  (!old  Cumniissioner 101 

.Skee.na  Mixing  Division: 

Miscellaueiius  products 9 

Detailed  prodnction 12 

.Shipping  mines    17 

Report  on.  by  W.  .M.  Krewer   101 

Repiirt  (in.   by  (JoUl  Commissioner    101 

( >ffice   statistics    101 

Notes  by  Provincial  Mineralogist 150 

Skeena  river,  general  description  of  country 

alcmg.  by  W.  M.  Rrewer   102 

Reference  to  tributaries   10.3 

(ieolog.v    along    102 

Topngraphy  along   180 

.Mineral  belt  along  west  side  of 103 

Mineral  belt  along  east  side  of 104 

Skeena  River  Mining  Co 132 

.Skeena  series.  Omineca  Mining  Division   . . .  182 

Skid  creek 165 

.Skidegate  inlet   (Queen  Charlotte)    1(5;5 

Skyl.-irk   camp    ((Jreenwood)     3.34 

Ski/line   (Trout  Lake)    307 

Shiiin  group    (Nauaimo)    38.5 

Sieve  Xamiin    ( Lardeau )     2.56 

Sloan   creek    ( Omineca )     214 

Si.ocan  City  Mining  Division  : 

Jlineral    production    .S 

Miscellaneiius  prnduction   9 

Detailed    produition    12 

Shipping   mines    17 

Ri  piirt  (if  Mining  Recorder 289 

( Ulice   statistics    289 

Si.ocan  District: 

Report   of  Gold   Commissioner    284 

Report  of  Inspector  of  Mines 417 

Si.ocan  Mining  Division  : 

.Mineral    products    8 

Mi.scellaneiius    products    9 

Detailed    production    12 

Proi)ortion  of  total  tonnage   20 

Shipi>ing    mines     17 

Non-sliii)ping    mines    17 

Silver   production    21 

Lead    production    22 

Report  of  Mining  Recorder    286 

Office   statistics    289 

Slocan  Star   ( Slocan )    287 

Slough  creek    (Cariboo)    52.  (5.3 

Smelter  at  Trail,  reference  to   331 

At  Greenwood    333 
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Smelter  at  Anyox   146 

Smelting  charges  in«Hazelton  district 195 

Smith.-is    (place)     206 

Smith's  camp   (Greenwood)    334 

Snowbird   (Grand  Forks)    353 

>Siiows)ioc    (Revelstokc)     243 

(Grand  Forks)    339 

Snoirstorm    (Ashcroft)     362 

Snowstorm   pass    (Trout   Lake)    308 

Snug   cove    388 

Society  Girl  group  (Skeena)    113 

Soda  Creek   (place)    57 

Sombrio   river    386 

Sooke     386 

South  Easter   (Queen  Charlotte)    163 

SoiiHic(ist€r!ii    (Queen  Charlotte)    170 

Sotithcni    Cross    ( Omineca )     136 

Southticld  mine,   reference  to    452 

South  Hazelt.m    ( place) 193 

South-west  Mineral  Belt.  Trout  Lake  Mining 

Division     293 

Reference   to    315 

Spade  Flush   (Queen  Charlotte)    161 

Specdicell    (Omineca)     : 136 

Spider  ( Lardeau )    25S 

Spokane  group    (Nelson)     328 

(Lillooet)    372 

Spruce  creek   (Atlin)    75 

Spruce  Creek  Power  Co.,  Ltd 75 

Spruce  ou  North  fork  of  Kettle  river 341 

Squarebriggs,   R.    S.,   report  as   Mining   Re- 
corder       243 

Square-set  timbers,  reference  to 417 

Staff.  Bureau  of  Mines   30 

Of  Mine  Inspectors  and  Instructors 397 

Stamp  mill  at  Hedley,  extraction  from    ....   357 

At  Oi/ster  Criterion,  (Lardeau)    256 

Stamp-mills  at  various  mines,  reference  to  . .     21 
Standard   (Slocau)    288 

( Skeena)     149 

( Omineca )     216 

(Grand  Forks)    353 

Standard  No.  1  (LOlooet)   371 

Standard  No.  2   ( Lillooet)    371 

Standard  Silver-lead  Mining  Co 288 

Stanley   (place),  reference  to   53,     63 

Stanton.   Herbert,   report   as   Gold   Commis- 
sioner       386 

Star   (Trout  Lake)    324 

Star  drill,  reference  to 99 

Statistical  tables,  summary  of 18 

Steam-shovel     333 

Steep  island   382 
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Stemtcinder    ( Osoyoos)     356 

Stenson,  R.  J.,  report  as  Gold  Commissioner  284 

Steivart    (Portland  Canal)    158 

Stewart,  J.  D..  report  as  Instructor  of  Mine- 
rescue  Work  412 

Steu-art  Fraction   (TraU  Creek)    332 

Stibnite,  Omineca  Mining  Division 204 

Stikine  JIi.n'ing  Division  : 

Jliscellaneous   products    9 

DetaOed   production    12 

Report  of  Gold  Commissioner   99 

Office  statistics    100 

Mineral  claims  in   106 

Stirling    (Omineca)     224 

(Nelson)     329 

Stobart  creek    (Trout  Lake)    309 

Stouts  GiiU-h    (Cariboo)    52,     60 

Strachan.  Robert,  report  of,  as  Inspector  of 

Coal-mines     464 

Reference    to    434 

Report     as     Inspector     of     Metalliferous 

Mines     419 

Straihmore    (Greenwood)    334 

Strutt,  Wm.  A.,  report  as  Mining  Recorder  244 

Stuart  lake  ISO 

Sulliruii    ( Fort  Steele)    2.S7 

Sumallow  river    363 

Summary  of  statistic.il  tables 18 

Summit    (Omineca)     190 

( Nelson)     328 

Summit  creek  (Omineca),  iron  claims  on   ..   123 

Sunbeam    (Portland   Canal)    1.57.158 

Sunrise   (Omineca)    1.34,  204 

(Grand  Forks)    .353 

Sunset    (TraU  Creek)    .332 

( Omineca )    134 

Sunset  camp   (Similkameen)    .365 

Sunset  Creek  section   222 

Sunshiiir  lunnel   (Trout  Lake)    302 

Suijuash    Colliery    453 

iiurjn-isc    ( Slocan )     287 

(Trout  Lake)    311 

Surprise  lake    (Atlin)    78 

Suskwa  river,  reference  to   181 

Swan    (Similkameen)     367 

Swede  group  (Trout  Lake)    320,  323 

( Queen  Chariotte )    162 

(SimUkameen)     366 

Sweetser,    N.   W 148 

Synutl   (Clayoquot)    374 

System  uf  mining.  Granby.  Anyox   146 

Systematic  timbering,  special  rule  about  . . .   398 
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Tacoma   Steel  Co 379 
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Taku  arm   (Atlin)    88 

Taku  inlet,  proposed  railway  from 87 

Tandem   Frac.    (Omineca)     131 

Taseko  River  section 373 

Tasu  harbour   162 
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Telkwa  river   205,  228 
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Experiments  at   404.  405 
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Tin.  I^ardeau  Mining  Division   271 
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I'nion  Fraction    (Grand  Forks)    .3.53 
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(Omineca)     141 

Triune    mountain    303 

Trophy  Fraction  (Trail  Creek)    332 
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